
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



y':i:^:^i;:^;i 



i 




INDEX 



JOURNAL 

OF THE 

INSTITUTION OF 
ELECTEICAL ENGINEEES 

(Founded 1871; Incorporated 1883). 



VOLS. 21 TO 3O.-1892-1901. 



COMPILED UNDEB THE DIBEOTION OF, AND EDITED BY, 

WALTER 0. McMillan, 

Secretary. 



Xondon : 

E. AND P. N. SPON, Limited, 125, STRAND, W.C. 

flew ffiotft : 

SPON AND CHAMBERLAIN, 12, CORTLANDT STREET. 

OmccB ot tbe institution : 

28, VICTORIA STREET, WESTMINSTER, S.W. 



PREFACE. 

The Parts comprised in the Volumes referred to in this Index were numbered 
and published as follows : — 
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The present Index is divided into two parts, of which the first relates to the 
Transactions of the Institution and of its Local Sections, and to Original Com- 
munications published by the Institution ; the second to Abstracts of Articles, on 
Electrical Engineering and Science, which appeared in the pages of other journals. 
The inclusion of abstracts in this Journal was discontinued in 1898 (Vol. 27), 
when the Institution, conjointly with the Physical Society, undertook the issue 
of Science Abstracts ^ a publication which is printed, indexed, and distributed 
separately. 

In the first portion of this Index, only the principal entry relating to any paper 
read at a Meeting contains a detailed reference to the speakers taking part in the 
discussion on the paper. In order to facilitate reference to the discussion, the 
other entries, in most cases, give the first word of the principal entry in italicised 
letters enclosed within square brackets. 
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^ Titles in heavy type denote that the Paper was read at a Meeting of the Institution. 

That portion of the Index comprising the Abstracts will be found at the end, 
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Iff A. 

t« YOIi. PAGE 

I Abney, Sir W. de W. IDiscussion'jj Hissing of the Electric Arc ... 28 440 

Q Absolute Values of Capacity Measurements (J. £2toH FoMfi (7) 29 941 

^ Accounts, Alteration in Form of Annual Statement... 25 299,617 

and Balance Sheet for the 12 months ending Dec. 31, 1891 ... 21 344 

<J) ,1892 ... 22 242 

,1893 ... 23 860 

, 1894 ... 24 277 

, 1895 ... 25 299. 618 

9 months ending Sept. 30, 1896 ... 25 '698 

12 months ending Sept. 30, 1897 ... 26 730 

15 months ending Dec. 31, 1898 ... 28 648 

12 months ending Dec. 31, 1899 ... 29 872 

1900 ... 30 1226 



Accumulator Problems.^ [See Battery ^ Storage} 29 460 

Traction on Rails and Ordinary Roads (L. Epstein), [See 

Traction 26 666 

AccumulatorSj CJontroUed by Reversible Boosters. [SSe Batteries] ... 30 1040 
Ackerman, E. [Dwctwsiow], Experiments on Alternate-Current Arcs * 

by aid of Oscillographs 28 468 

Acland, Capt. F. E. D. f DMc?is«io?i] , Electrical Time Service ... 29 148 
Adams, A. J. S. — 

[Discussion] Earth Currents in India 22 221 

„ Magnetic Space Telegraphy 27 960 

, G. [DisctAssion] , Dynamos 26 577 

I Addenbrooke, G. L. [Paper] , High- Voltage Lamps, and their Influence 

on Central Station Practice 25 195,290 

! [Discussion] Alternate-Current Measurement 30 918 

I „ Alternating-Current Induction Motor 29 847 

i „ Apparatus for 200- Volt Circuits ... _, 27 186 

I ,, Capacity in Alternate-Current Working 30 440 

,, Cost of Electrical Energy 27 410 

i „ Cost of Steam Raising and of Electrical Energy... 29 84 

,, Distant Electric Power Transmission ... ... 29 663 

I „ Electric Wiring 25 119 

„ Electrical Power Bills of 1900 30 517 

„ Electrolytic Centrifugal Process for Production of 

Copper Tubes 29 281 

„ High- Voltage Lamps [Reply] 25 290 
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4 ADD— ALT TRANSACTIONS. 

Addenbrooke, G. L. (continiied) — 

[Dwctwrnn] Insulation on Cables 

„ Propagation of Magnetisation in Iron 

„ Report of Swiss Visit 

,, Reversible Regenerative Armatures and Short Air- 

Space Dynamos 

,, Standardisation of Electrical Engineering Plant 

, , Storage Battery Problems 

, , Telephone Switch-Board 

„ Utilisation of Schafifhausen Water-Power 

Addison, Col. G. W. [Discussionl^ Electrically Interlocking Railway 

Signals f.. 26 125 

Address [Inaugural] of the President. [See Inaugural]. 

^theric Telegraphy (Sir ir. Jf. Pre^ce) 27 869 

[For Discussion^ see Discussion on Improvements in Magnetic 
Space Telegraphy under Telegraphy. ] 
Africa, South, Electrical Engineers, R.E., in (Lieut.-Col. B. E. 

Crompton) 

Air-Gap and Interpolar Induction (F. TJ^ Carter) 

Induction in Continuous-Current Dynamos (C. C. Hawkins 

&nd R. Wightman) 

Airy, Sir George Biddel (Honorary Member), Announcement of the 

Death of 

Aitken, W. [Discussionlj Telephone Switch -Board 

Albright, J. ¥.— 

[Discussion] Alternate-Current Transformers 

,, Electric Light for Railway Purposes 

,, Lighting of the City of London 

„ Electrical Distribution by the Newcastle-on/Tyne 

Company 

Alioth Electricity Company, Visit to Works of 

Allen, H. N. [Paper], Sparkless Reversal in Dynamos 

, Award of Premium to (1898) 

, R. W. [Discussion], Single- Acting High-Speed Engine 

AUingham, G. C. — 

[Discussion] Electrical Equipment of Ships of War 

„ Storage Battery Problems 

, Award of Premium to (1894) 

Alternate-Current Arcs, Experiments on, by aid of Oscillographs 
(IF. Duddell and E. IV. Marchant). [See 

Oscillographs] 28 450 

Motors, Distribution of Power by {Albion T. Snell). 

[See Power] 22 280 

Transformers, Experimental Researches on (J. A. 

Fleming). [See Transformers] 21 594 

, do., do. [continued Discussion]. [See 

Transformers] ... -. 22 2, 78 

Alternate Currents, Experimental Investigations of 

(Alexander Siemens) 21 164 

Discussion:— ^^son, W.B., 262 ; Evershed, S.,238 ; Fleming, 
J. A., 237; Housman, R. H., 258; Perry, J., 232; Russell, 
Stuart A. J 259 ; Siemens, Alexander (E»xp\aiiaA.ox'3^fcm«Ltks^,231; 
fin reply), 264 ; Swinburne, JameB, 2141. 
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TBANSACTIONS. ALT— AND 6 

VOL. PAGE 

Alternate-Current Power, Measurement of (J. ^. FZemin^) 21 602 

Measurement, Test-Room Methods of {A. Campbell). 

[See Measurement] 30 889 

Wattmeter ( W. M. Mordey) 30 384 

Working, Capacity in (TT.JIf. Mordei/). [See Capacity] 30 364 

Alternating and Continuous Current, Relative Advan- 
tages of, for a General Supply of Electricity, especially 
with regard to Interference with other Interests ... 30 3 
Discussion : — Arnold, B J., 5 ; Ayrton, W. E., 11 ; Crocker, 
F. B., 16 ; Ferranti, S. Z. de, 3 ; Kennelly, Dr. A. E., 9 ; Korda, 
D., 14; Mailloux, C. 0., 21; Mordey, W. M., 19 ; Preece, Sir 
W. H., 6; Thompson, S. P., 22; Ward-Leonard, H., 25. 
Alternating-Current Induction Motors (^. C, Eborall). [See Motors.] 29 799 
Alternating Currents of High Potential and High Frequency, 

Experiments with {Nikola Tesla) 

Alternating Currents of very High Frequency (W. G, Royal-Dawson) 

, Besonance with (^. l^MsseW) 

, Three-phase, Electric Traction by {E. K. Scott) 

Alternators, Parallel Bunning of, Effect of Governors on (L. Wilson) 

, Working of {W. M. Mordey) .. ... 

, Synchronising of {M. R. Gardner and R. P. Howgrave- 

Graham) ' 

Alternators, Testing and Working (W. M. Mordey) 

Discussion: — ^Ayrton, W. E., 136; Bailey, Frank, 185; 

Crompton, B. E., 181 ; Fleming, J. A., 166; Harrison, H. E., 

174 ; Hopkinson, John, 169 ; Kapp, Gisbert, 171 ; Miller, 

Leslie, 134, 188; Mordey, W. M. (in reply), 188; Sumpner, 

W, E., 183 ; Swinburne, J., 177 ; Thompson, S. P., 139, 164 ; 

Weekes, B. W., 186. 

Aluminium, Use of, as an Electrical Conductor, with New 

Observations upon Durability of Aluminium and other 

Metals under Atmospheric Exposure {J- B. c. Kershaw, 

F.I.C.) 30 848 

Discussion : — Forbes, G., 361 ; Gavey, J., 359 ; Gibbings, W., 
362; Glazebrook, B. T., 358; Kershaw, J. B. C. (in reply), 
362; Bistori, E., 361; Swinburne, J., 360. 
American Engineering Societies, Letter from, offering a Welcome to 

Members of the Institution visiting the Chicago Exhibition, 1893 21 545 

Institute of Electrical Engineers, in Bef erence to Death of 

Dr. John Hopkinson... 

, Letter from 

, Joint Meeting with, in Paris 

, Beception of, in London 

• Society of Civil Engineers, Letter from 
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Ammeter (Three-) Method of Measuring Alternate-Current Power 
(J. A. Fleming) 

Amsler, A. [Paper], Utilisation of the Sohaffhausen Water-Power ... 

Andersen, F. V. [Discussion], Beversible Begenerative Armatures and 
Short Air-Space Dynamos 

Anderson, Sir James, Announcement of the De«it\icii 

Anderson, Sir Wm., Obituary Notice ot 

Andreoli, Gabriel [Discussion] ^ Problema ol OomTOfexoASJ^ 'SX'i^i'^x^l^^^ 
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6 AND— ARM TRANSACTIONS. 



VOIi. PAGE 



Andrews, J. D. F. — 

[DiscM^won] Electric Wiring 25 112 

Wiring Rules 28 206 

Andrews, Leonard [Paper] ^ Prevention of Interruptions to Electricity 

Supply. [See Prevention] 27 487,619 

[DwcMwion] Capacity in Alternate-Current Working 30 458 

,, Experiments on Alternate-Current Arcs by aid of 

Oscillographs ... 28 450,455 

„ Prevention of Interruptions to Electricity Supply 

[Reply] 27 519 

„ Standardisation of Electrical Engineering Plant... 29 324 

, Award of Premium to (1898) 28 638 

Andrews, O. M. [Dwcwmon], Wiring Rules 28 216 

Annual General Meeting. [See Annual Report] 

Report of the Council, 1892, 21, 715 , 1893, 22, 571 ; 1894, 23, 

713 ; 1895, 24, 626 ; 1896, 25, 682 ; 1897, 26, 717 ; 1898-9, 28, 
634 ; 1899-1900, 29, 859 ; 1900-1, 30, 1211. 

Ansell, W. T. [Dwc?*SMon], Constitution of the Council 22 578 

Antill, B. H. [DwcM««io/i], Electric Wiring 25 64 

Appleby, F. J. [Discttsftion], Cost of Steam Raising and of Electrical 

Energy 29 106 

Arc, Direct-Current, as Telephone Receiver and Transmitter {W. 

Duddell) 30 239 

Arc, Direct-Current ; Bapid Variations in the Current 

through {W. Duddell) 30 232 

Discission .-—Ayrton, W. E., 267; Clinton, W. C, 278; 
Duddell, W. (in reply), 278; Fleming, J. A., 271 ; Marchant, 
E. W., 275; O'Gorman, M., 274 ; Russell, A., 276 ; Trotter, 
A. P., 272. 

Arc, Direct-Current, Sounds Emitted by (IT. Duddell) 30 243 

Arc, Electric, Hissing of the {Mrs. Ayrton) 28 400 

Discussion : — Abney, Capt. W. de W., 440 ; Ayrton, W. E., 
441; Ayrton, Mrs. (in reply), 445; Cotsworth, H. G., 443; 
Fleming,- J. A., 438 ; Mordey, W. M., 434 ; Swan, J. W. 
(President), 431, 450; Thompson, S. P., 431, 443; Trotter, 
A. P., 444. 

Arc, Electric, Notes on the Light of (^. P- TrotUr) 21 360 

DUcussim .—Ayrton, W. E. (President), 403 ; Carter, E. T., 
399; Festing, General, 385; Fleming, J. A., 393; Mordey, 
W. M., 388 ; Salomons, Sir David, 397 ; Shoolbred, J. N., 401 ; 
Stothert, J. K., 406; Sumpner, W. E., 386 ; Swinburne, James, 
384; Thompson, S. P., 402; Trotter, A. P. (in reply), 407; 
Weekes, R. W., 397. 

Arc Lamps for 200- Volt Circuits. (See Lamps) 27 131 

Lighting from 250- Volt Supply (W. B. Sayers) 29 382 

Arcs, Alternate Current, Experiments on, by Aid of Oscillographs. 

{W. Duddell and E. W. Marchant). [See Oscillographs] ... 29 1 

Armatures, Beversible Begenerative, and Short Air-Space 

Dynamos (W. B. Sayers) 24 122 

Discussion :— Addenbrooke, G. L., 156 ; Andersen, F. V., 144 ; 
Crompton, R. E. (President), 143, 178; Esson, W. B., 155; 
Bversbed, 8., 173; Hawkins, C. C, 15S-, 'M.«i.\oT,'S.. k.A^^N 
Mordej, W. M., 146, 183; Parshali, H. ¥.,15*^*-. ^^^^^^^^ ^^ 
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TBANSACTIONS. ARM— AYR 7 

VOL. PAGK 

Armatures and Short Air-Space Djrnamos (continued)— 

Discussion (continued) : — 

Riche, 170, 177 ; Ravenshaw, H., 150 ; Sayers, W. B. (in reply), 
179 ; Snell, Albion T., 178; Thompson, S. P., 163. 

Armature, Slotted, Reluctance of the Teeth in (fT. B. Hird) 29 933 

Armstrong, H. E. — 

{^Discussion'] Cause of Changes of E.M.F. in Secondary Batteries 

„ Storage Battery Problems 

, Colonel, Announcement of the Death of 

Arnold, B. J. [Discussion']^ Relative Advantages of Alternating- and 

Continuous-Current Electricity Supply 

Aron, L. [Discussion]^ Frictionless Motor Meter 

Articles of Association, Alteration of 

, New, Reference to, by President 

, Revised 

;^ — , Special General Meetings of Members for Revision of 

Associate Members, Class of, the President (Professor S. P. Thompson) 
in Reference to Transfer of Associates to ... 

Associates, Discussion on Mode of Electing 

Astatic Station Voltmeter, An (W, E. Ayrton and r. Mather) 
Discussion : — Ayrton, W. E. (in reply), 388 ; Crompton, R. E., 
387 ; Mordey, W. M., 386. 
Atkinson, L. B. — 

[Discussion] Dynamos 

,, Wiring Rules 

, W. M. [Discu^sion]^ Use of Electricity in Coal Mines 

Atmospheric Action upon Aluminium and other Metals (J. B, C. 

Kershaw) 

Aylmer, John, Announcement of the Death of 

Ayrton, Mrs. H. [Paper] , Hissing of the Electric Arc .v ... 28 400, 445 

[Discussion] Experiments on Alternate-Current Arcs by Aid of 

Oscillographs 28 468 

„ Hissing of the Electric Arc [Reply] 28 445 

, Award of Premium to (1899) 28 639 

Ayrton, W. E., Inaugural Address as President (Electrotechnics) ... 21 6 

[DiscM8«ion] Accumulator Traction * 26 685,689 

,, Alternate-Current Transformers 22 78 

„ Capacity in Alternative-Current Working... 30 387,388,460 

,, Cause of Changes of E.M.F. in Secondary Batteries 21 460, 529 

Design of Electric Railway Motors 27 621,630 

,, Distribution of Power by Alternate-Current Motors 22 335 

,, Disturbance of Submarine Cable Working by 

Electric Tramways 

,,' Electric Traction by Surface Contacts 

,, Electric Tramways 

,, Electric Wiring 

, , Electrical Power Bills of 1900 

,, Electrical Time Service 

,, Electrolytic Process for Manufacture of Parabolic 

Reflectors 

,, Experiments on A\k;tna.WCj\rctcoN. kt^.'s^Xs^ ^^^V 

Oscillographs 

,, Frictionless MotoT "Mie^.et 
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8 AYR^BAI TRANSACTIONS. 

VOL. PAOB 

Ayrton, W. E. {continmd) — 

Discmaion] Influence of Shape of Applied Potential Difference 

Wave on the Iron Losses of Transformers ... 25 510 

,, Hissing of the Electric Arc 28 441 

Light of the Electric Arc 21 403 

,, Magnetic Balance for Tests of Permeability ... 27 532, 539 

„ Magnetic Space Telegraphy 27 912 

,, Magnetic Tester for Measuring Hysteresis in Sheet 

Iron 

,, New Form of Portable Photometer 

„ Oil as an Insulator 

,, Parallel Working, with Special Reference to Long 

Lines 

,, Prevention and Control of Sparking, &c 

„ Problems of Commercial Electrolysis 

,, Rapid Variations in Current through Direct- 
Current Arc 

„ Relative Advantages of Alternating- and Con- 
tinuous-Current Electricity Supply 

„ Standardisation of Electrical Engineering Plant ... 

„ Storage Battery Problems 

,, Telephone Trunk Line System in Great Britain... 

,, Testing and Working Alternators 

„ Watt-Hour Meter 

„ Wiring Rules 28 183,198,206,237 

— «* — , In Reference to the Death of Professor G. F. Fitzgerald 30 510 
Ayrton, W. E., and T. Mather— 

[Papers'] Transparent Conducting Screens for Electric and 

other Apparatus 

,, An Astatic Station Voltmeter 

Reply to Remarks on the above Papers 

,, A Universal Shunt Box for Galvanometers 

Supplementary Remarks on the above Paper 

Reply to Remarks on the above Paper 

, and C. S. Whitehead [Paper] y The Best Resistance for 

the Receiving Instrument on a Leaky Telegraph Line 
, Reply to Remarks on the above Paper 
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B. 

Bailey, Frank [Discussion] , Testing and Working Alternators ... 22 185 

Baillie, G. H.— 

[Discussion] Capacity in Alternate-Current Working ... 30 452 

„ Electrical Power Bills of 1900 30 532 

Baily, F. G.— 

[Discussion] Magnetic Tester for Measuring Hysteresis in 

Sheet Iron ^4 4*IQ 

Wiring Bule8 ^^ "^^ 



TBANSACTIONS. BAK— BAY 9 

VOIi. PAGE 

Baker, C. A. [Discussion] , Electrical Power Bills of 1900 30 530 

Baker, Grafif [Discussion] , Load Diagrams of Electric Tramways ... 21 312 
Balance, Magnetic, for Workshop Tests of Permeability 

(J.A.Ewing) 27 626 

Discussion:— kjtion, W. E., 532, 539; Evershed, S.,639; 
Ewing, J. A. (in reply), 543; Hadfield, R. A., 639; Hartnell, 
W., 540 ; Hawkins, C. C, 541 ; Jenkins, R., 541 ; Mordey, W. 
M., 536; Perry, J., 533, 536; Scott, E. K., 542; Swan, J. W. 
(President), 539: Swinburne, J., 538; Thompson, S. P., 534. 
Balance Sheet. [See Accounts.] 

Barnes, J. S. [Discussion] y Use of Electricity in Coal Mines 30 872 

Barnett, P. M. [Discussion] ^ Supersession of Steam by Electric 

Locomotives 30 213 

Barr, James Mark, S. Beeton, and C. P. Taylor, Experimental Tests 
on the Influence of the Shape of the Applied Potential 
Difference Wave on the Iron Losses of Transformers ... 

, Reply to Discussion on the above Paper 

, Award of Institution Premium to (1896) 

Barr, A. [Discussion] , Supersession of Steam by Electric Locomotives 
Bate, A. H. [Discussion] , Polyphase Equipment of Factories 

Bateman, A. H. [Discussion] ^ Electrical Time Service 

Bathurst, F. [Paper] , The Electric Wiring Question ... 

[Discussion] Electric Wiring Question [Reply] 

,, Prevention of Interruptions to Electricity Supply 

,, Standardisation of Electrical Engineering Plant 

,, Wiring Rules 

Batteries, Secondary, Cause of the Changes of Electro- 
motive Force in (J- H. Gladstone and Walter Hihbert) ... 21 412 
Discussion: — Armstrong, H. E., 443; Ayrton, W. E. (the 
President), 460, 529 ; Crompton, R. E., 449 ; Dimier, Paul, 466 ; 
Gladstone, J. H. (in reply), 461; Hibbert, Walter (in reply), 
458; Robertson, G. H., 443; Smith, E. Wythe, 453; Swin- 
burne, J., 455. 
Batteries, Storage, in Electric Power Stations, con- 
trolled by Reversible Boosters (J. s. HighfieU) 30 1040 

DiscMssion .—Booth, W. H., 1088; Crompton, Lt.-Col. R. E., 
1082; Esson, W. B., 1084; Grindle, G. A., 1077; Hewlett, 
E. H., 1090; Highfield, J. S. (inreply), 1090; Patchell, W. H., 
1077; Sayers, H. M., 1079; Scott, E. K., 1087; Shoolbred, 
J. N., 1075; Trotter, A. P., 1084; Walker, S. F., 1086; 
Wilson, E., 1080; Wood, R., 1089; Wordingham, C. H., 1078. 

, Storage, Use of, in connection with Electric Tramways, 

(6r. A, Grindle). [Manchester Local Section] 30 1098 

Battery, Storage, Problems (E. J. Wade) 29 460 

Discussion: — Addenbrooke, G. L,, 607; Allingham, G. C, 
507 ; Armstrong, H. E., 495 ; Ayrton, W. E., 497 ; Boyd, W., 
521; Cooper, W. R., 609; Du Pasquier, A. E., 614; Fitz- 
Gerald, D., 512; Hibbert, W., 603; Robertson, G. H., 618; 
Swinburne, J., 510; Wade, E. J. (in reply), 524; Walker, 
S. F.,520. 
Bauerman, H. [Z)is(n^mri], Electro-cYieinica\T^TftWas\ex».\»^\<^^^^ ... '^^ '^^^ 
Baylor, A. K. [Paper] , Recent l)eve\opmeii\.a *m ^X'fe^XxvQ. '^^wsJsKssq. ^^^ 
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10 BAY— BOO TRANSACTIONS. 

Baylor, A. K. [Discussion] Electric Traction Appliances [Reply] 
Baynes, Sydney — 

[Discussion] Apparatus for 200- Volt Circuits 

,, High- Voltage Lamps 

Beeton, Stanley, C. P. Taylor, and J. M. Barr, Experimental Tests 
on the Influence of the Shape of the Applied Potential 
Diflference Wave on the Iron Losses of Transformers ... 

, Award of Institution Premium to (1896) 

Bell, J. R. [Diact^sion] , Accumulator Traction 

Benest, H. [Paper] , Some Repairs to the South American Company's 

Cable off Cape Verde in 1893 and 1895 

, Reply to Discussion on the Paper 

, Award of Fahie Premium to (1897) 

Benevolent Fund, Wilde. [See WHde.] 

Berry, H. H. [Diact^sion] , Wiring Rules 

Berwick, D. C. [Discussion] , Electrolytic Process for the Manufacture 

of Parabolic Reflectors 

Bevan, E. J. [Discussion] ^ The Problems of Commercial Electrolysis 

, Mark, Obituary Notice of 

Bigland, H. H. [Discussion] ^ Electrically-driven Machine-Tools 
Binswanger, G. [See Byng.] 
Birks, L.— 

[Discussion] Report of Swiss Visit 

,, Standardisation of Electrical Engineering Plant 

Birmingham Local Section, Area of 

, Committee (1901) 

, Inaugural Address of Dr. Lodge (Chairman)... 

, Inaugural Meeting of 

, Polyphase Equipment of Factories {W.WyM). 

[See Polyphase] 
Blackburn, A. B. — 

[Discussion] Polyphase Equipment of Factories 

,, Standardisation of Electrical Engineering Plant... 

Blackwell, R. W. [Discussion] Load Diagrams of Electric Tramways 

— ' , Robert W., and Philip Dawson [Paper] ^ Electric Traction, 

with Special Reference to the Installation of Elevated Conductors 23 649 
Block and Mechanical Signals on Railways, Electrically Interlocking 

the (F. T. Hollins). [See Signals] 26 37 

Blount, B.— 

[Discussion] Cost of Steam Raising and of Electrical Energy... 
,, The Problems of Commercial Electrolysis 

Board of Trade, Deputation to, on the Subject of Maximum Charge 

for Electricity Supply 

Boer Dynamo-Exploder, Presentation of, to the Institution by Lt.-Col. 

R. E. Crompton 

Bold, E. H., Obituary Notice of 

Boosters, Reversible, Storage Batteries in Electric Power Stations 

ConttoWedhj (J, S. Highfield), [See Batteries] 

Boot, H. L. P.— 

[Discussion] Apparatus for 200- Volt Circuits 

,, Capacity in Alternate-Current Working 

,, Cost of Electrical Energy 

„ Coat of Steam Raising and oi Ei\e(ilT\G«.\;E»ivet%^ ... 
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TRANSACTIONS. 

Boot, H. L. P. (contimied) — 

[Discussion] Electric Wiring 

,, Frictionless Motor Meter 

,, Registration of Small Currents 

Booth, W. H.— 

[Discitssion] Single-Acting High-Speed Engine 

, , Storage Batteries Controlled by Reversible Boosters 

Boyd, W. [Discission] , Storage Battery Problems 
Braithwaite, J. B. [Disaission'lj Electric Lighting of the 

London 

Brett, Jacob, Announcement of the Death of , 

, , Presentation by Mr. Latimer Clark of Papers, Manu- 
scripts, Ac. , belonging to the late 27 2 

, Capt. W. P.— 

[Discussion] Applications of Electricity in Medical and Surgi- 
cal Practice 29 373 

,, Magnetic Space Telegraphy 27 944 

,, Wireless Telegraphy 28 295 

Bright, C— 

[Discussion] Capacity Measurements of Long Submarine 

Cables 28 496 

,, Disturbance of Submarine Cable Working by 

Electric Tramways 26 515 

,, Insulation on Cables 30 686 

,, Magnetic Space Telegraphy 27 955 

,, Railway Telegraphs 25 418 

,, Repairs to the South American Company's Cable 26 260 

,, Standardisation of Electrical Engineering Plant 29 337 

,, Universal Shunt Box for Galvanometers 23 368 

,, Wiring Rules 28 209 

Broadbent, F. [Paper], Notes on Wiring Rules. [Newcastle Local 

Section] 30 1130 

[Discission] Electrically-driven Machine Tools 30 661 

Wiring Rules [Reply] 30 1166 

Brousson, R. P. [Discussion], Electric Locomotives 28 620 

Brown, A. C. — 

[Discussion] Magnetic Space Telegraphy 27 948 

,, Wireless Telegraphy 28 305 

, Boveri & Co., Visit to Works of ... 29 198 

, Motors, Exhibition of, by C. P. Sparks 22 320 

Brown, C. E. L.— 

[Discussion], Electric Traction Appliances 26 424 

,, Electrical Transmission of Power from Niagara... 22 600 

Brown, E. [Paper]^ Temperature Rise in Field Coils of Dynamos ... 30 1169 

Brown, E. [Discussion], Use of Electricity in Coal Mines 30 867 

, F. [Discussion], Wiring Rules 28 190 

, J.- 

[Discussion] Accumulator Traction 26 714 

,, Supersession of Steam by Electric Locomotives ... 30 189 

, S. G. [DisctLSsion], Dynamos ^ft ^^^^ 

Buchanan, J. Y. [Discussion], Repairs \.o \Jcvfc ^onx'Cq. kxxvccsR»ja. 

Company^s Cable "* ^^g^ 

Bacimejr, T., Obituary Notice oi *• 
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Building Fund, Formation of 22 675 

Burgdorf-Thun Electric Railway, Visit to ... 29 224 

Burnet, Lindsay [Discussion], Cost of Electrical Energy 23 498 

Byng, G. Binswanger- [Paper] , Manufacture of Lamps and other 

Apparatus for 200- Volt Circuits 27 118, 20a 

[Discussion] Apparatus for 200- Volt Circuits [Reply] ... 

,, Electric Wiring 

,, Telephone Exchanges 
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Cable, South American Company's, Repairs to, in 1893 and 1895 

(H. Benest) 26 209 

, Submarine. [See Submarine.] 

Cables. [See also Capacity in Alternate- Current Working] 30 364 

, Duplexing of {H. H. Kingsford) 30 1020 

, Insulation on {M. 0^ Gorman). [See Insulation] 30 608 

, Polyphase, Capacities of (/I. i?««8^Z?) 30 1022 

, Telegraph, Broken ; Graphic Method of Studying the Behaviour 

of the Exposed Ends of (G. K. Winter and G. B. Winter) ... 22 348 

, Triphase, Lead-Covered, Armoured, Prices of 30 680 

Calculation of Distributing Systems of Electric Traction under British 

Conditions [H. M. Sayers). [See Traction] 29 692 

Calcutta Local Section, Formation of 30 347 

, Inaugural Address of, Mr. F, G. Maclean as 

Chairman (1901) 30 979 

, Resolution of Condolence with the King on the 

Death of Her Majesty Queen Victoria 30 394 

Calder, A. [Discussion], Telephone Switch-Board 24 66 

Callendar, H. L. [DwcMssion], Alternate-Current Measurement ... 30 924 

Campbell, A. — 

[Paper] Test-Boom Methods of Alternate-Current Measure- 
ment. [See Measurement] 30 889 

[Dtscu«sio7i] Alternate-Current Measurement [iJcpiy] 30 925,1128 

Watt-Hour Meter 30 964 

Canada, Electrical Tramways in {H. D. Wilkinson). [See Traction] 23 562,630 

Capacities of Polyphase Cables {A, Russell) 30 1022 

Capacity in Alteraate-Current Working (W. M. Mordey) ... 30 364 
Discussion: — Addenbrooke, G. L., 440; Andrews, L., 458; 
Ayrton, W. E., 387, 388, 460 ; Baillie, G. H., 452 ; Boot, H. L.P., 
442; Cruise, E. G., 446; Duddell, W., 459; Esson, W. B., 
436; Fleming, J. A., 403 ; Fricker, G. C, 431 ;Gray, W. E., 
42U ; Mather, T., 410; Minshall, T. H., 425 ; Mordey, W. M. 
(in reply), 388, 391, 396, 463 ; Nisbett, G. H., 443 ; O'Gorman, 
M., 417 ; Russell, A., 438 ; Russell, S. A., 433 ; Sayers, H. M., 
432; Sparks, C. P., 397; Sumpner, W. E., 405; Swinburne, 
J., 408 ; Threlfall, R., 422 ; Whalley, A., 454 ; Wilson, E., 437. 
Capaoiij Measurements, Absolute Values of (J. Elton Young) ... 29 941 

• of Long Submarine Cables (J. Elton YouivgV \^e^ 

'^marine] ^"^ V\^ 
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Cape Town Local Section, Creation of 29 119 

, Resolution of Condolence with the King 

on the Death of Her Majesty Queen 

Victoria 30 394 

, Report of (1900-1901) 30 1208 

Capstans, Electrical (C. £. Grove) 29 585,611 

Cardew, Major P. [Paper], Note on Electric Tramways ... 27 456, 460, 484 

[Discussioii] Electric Tramways (Reply) 27 484 

,, Specification of Insulated Conductors, &c., ... 21 191 

,, Supersession of Steam by Electric Locomotives ... 30 173 

Carter, E. Tremlett.— 

[DisctisHofi] Accumulator Traction 

,, Electric Traction by Surface Contacts 

,, Electrical Distribution by the Newcastle-on-Tyne 

Company 

,, Generation of Electrical Energy for Tramways ... 

,, Influence of Shape of Applied Potential Difference 

Wave on the Iron Losses of Transformers 

,, Light of the Electric Arc 

,, Oil as an Insulator 

,, Single- Acting High-Speed Engine 

,, Utilisation of Water Power 

,, Wehnelt Interrupter 

,, Wireless Telegraphy ... 

Carter, F. W. [Paper], Note on Air-gap and Interpolar Induction ... 
Carus-Wilson, C. A- [Pcper], The Design of Electric Railway Motors 

for Rapid Acceleration 

[Diacussion] Alternating Current Induction Motor 

,, Design of Electric Railway Motors [iJepZy] 

,, Electric Locomotives and Tractive Resistance in 

Tunnels 

,, Electric Traction by Surface Contacts 

,, Polyphase Sub-station Machinery 

,, Rotatory Converters 

,, Report of Swiss Visit 

,, Supersession of Steam by Electric Locomotives... 

Cecil, Lord Sackville Arthur, Obituary Notice of 

Cell, Notes on a Selenium (E. 0. Walker) 

Central Station Practice, Influence of High Voltage Lamps (G. L. 

Addenbi'ooke). [^ee Lamps] 26 196 

Central-Station Work, Single-Acting High-Speed Engine for. Recent 

Development of the (Mark Bohinson). [See Engine] 24 434 

Central Stations, British, Periodicity and Pressure in 29 300 

Centrifugal, Electrolytic, Process for the Production of Copper Tubes 

(S. Cowper-Goles). [See Electrolytic] ... : 29 258 

Chamen, W. A. — 

[Paper], Electricity Supply [Glasgow Local Section] 30 .105 

[Discussion] Electricity Supply [Reply] 30 121 

Electric Driving 29 898 

,, Electric Light for Railway Purposes 24 ^AX. 

Electric Wiring '^Sk ^^^^^ 

„ Prevention and Contto\oi^^«»xYva%,?wi. ... — ^^ 
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VOL. PAGE 

Chandler, N. [Discussion], Single- Acting High-Speed Engine ... 24 492 

Chaxging, Method of, for Public Supply of Electricity (w. w. 

Lackie). [Glasgow Local Section] 29 678 

Discussion .-—LsMkle, W. W. (in reply), 689; Mavor, H. A., 
689; Tidd, E. G., 689. 
Chattock, R. A. [Dwct^aion], Prevention of Interruptions to Electricity 

Supply 

Chatwood, A. B. [Discussion], Electrical Power Bills of 1900 

Chicago, Notes of a Trip to, 1895 (Sir W, H. Preece) 

Childs, A. E. [Discussion], Electric Traction and Tramways 

Chitral Relief Force, 1895, Field Telegraphs with the {F. E. Dempster) 
Choking-coil and Condenser Currents, Variation of, with Shape of the 

Wave of the Applied E.M.F. (^. iJMweZZ) 

City and South London Railway. [See Electric Locomotive.] (P. V. 

McMahon) 

of London, Electric Lighting of the {General C. E. Webber) ... 

Clarence, Duke of. Resolution of Condolence on Death of 

Clark, J. Latimer, Obituary Notice of 

, , Presentation of Papers, Manuscripts, &c., belonging 

to the late Mr. Jacob Brett 

, , Reference to Death of 

Clay, C. B.— 

[Dwcwssian] Electrical Power Bills of 1900 

,, Telephone Switch-Board 

Clement, A. F. [Discussion], Railway Telegraphs 

Clerk, Dugald [Discussion], Cost of Steam Raising and of Electrical 

Energy 29 81 

Clinton, W. C. [Discussion], Rapid Variations in Current through 

Direct-Current Arc 30 278 

Clirehugh, S. V. [Discussion], Generation of Electrical Energy for 

Tramways 26 487 

Coal Mines, Electrical Power-Transmission in (H. W. Ravenshaw). 

[See Mines] 30 806 

Coates, J. — 

[Discwssio^t] , Electric Driving 

„ Electricity Supply 

Cobb, P. R., Award of Salomons Scholarship to (1895) 

Cockburn, A. C. [DiscMssio/i], Wiring Rules 

Coffin, W. H. [Discussion], Applications of Electricity in Medical and 

Surgical Practice 

Commercial Electrolysis, Problems of (James Swinburne). [See 

Electrolysis] 

Committees, Sectional, Appointment of 

Concentric Wiring (Sam. Mavor). [See Wiring] 

Condenser and Choking-coil Currents, Variation of, with Shape of the 

WaveoftheAppliedE.M.F. (^.iJttsseZZ) 

Oondict, G. H. [Discussion], Load Diagrams of Electric Tramways, &c. 

Conductor, Electrical, Aluminium as (J. B. C. Kershatv) 

Conductors, Copper, Report of Committee on 

— ' , Elevated, Electric Traction, with Special Reference to the 

Installation of (R. W. Blackivell and Philip Dawson). [See 
T/aaumJ ^^ ^4^ 
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TRANSACTIONS. CON— COS 15 

VOL. PAGE 

Conductors, Insulated, Specification of, for Electric 
Lighting and other Purposes (Sir W. H. Preece). 

[Supplementary Remarks] 21 185 

i)t8Cii8sio7i ;— Cardew, Major P., 191 ; Crompton, R. E., 207; 
Esson, W. B., 226; Forbes, George, 203 ; Gray, William, 198, 
225 ; Hooper, J. P., 227 ; Mavor, A. E;, 228 ; Preece, Sir W. H. 
(in reply), 230; Raworth, J., 212; Roberts, M. F., 196, 225; 
Russell, Stuart A., 219 ; Siemens, Alexander, 215 ; Swinburne, 
James, ^25 ; Whalley, Alfred, 229. 

Contact-Breaker, Wehnelt's Electrolytic {A. A. C. Swinton) 28 317 

Continuous and Alternating Current, Relative Advantages of, for 

Electricity Supply [Discussion]. [See Alternating] 30 3 

Continuous-Current and Three-phase Distribution, Relative Advantages 
of, for small Installations (H. A, Earle). [See 

Distribution] 30 308 

Arc, Rapid Variations of Current through (W. Duddell). 

[See^rc] 30 232 

Dynamos without Winding on the Field Magnets 

(W, B, Sayers) 

Converter, A Rotary (£. TTiZson) 

, Rotary, A Two-Phase (E. TTiZson) 

Converters, Rotatory (S. P. Thompson). [See Rotatory] 

, , Regulation of (E.Wilson) 

Cooper, A. T. [DiscwssioTi], Cost of Electrical Energy 

, C. F. [Discussion], Problems of Commercial Electrolysis 

, CO. [Discussion], Problems of Commercial Electrolysis 

, M., Obituary Notice of 

, W. R.— 

[Discussion] Electro-chemical Treatment of Ores 

,, Storage Battery Problems 

, , Award of Students' Premium to (1893) 

Copper Conductors , Report of Committee on 

Tubes, Centrifugal Electrolytic Process for the Production of 

(S. Cowper -Coles). [See Electrolytic] 

Corlett, G. S. [Discussion], Electric Wiring 

Cost of Electric Traction, and Load Diagrams for Electric Tramways 

(A. Reckenzaun). [See Load] 21 293 

Cost of Electrical Energy (R. E. Crompton) 23 396, 468 

Discussion: — Burnet, Lindsay, 498; Crompton, R. E. (in 
reply), 544 ; Dykes, A. H., 512 ; Geipel, W. 477 ; Gray, W. E., 
538; Halpin, Druitt, 526; Hammond, R., 490; Henwood, 
E. N., 508; Hohnes, A. B., 534; Hunter, W. D., 536; 
Kennedy, A. B. W., 521 ; McLaren, John, 494 ; McLean, J. 
Hardie, 496; Peache, J. C, 520; Raworth, J. S., 435; 
Robinson, Mark, 473 ; Rosenthal, J. H., 531 ; Schonheyder, W., 
489; Segundo, E. C. de, 502, 526; Sharp, Archibald, 542; 
Shoolbred, J. N., 505 ; Unwin, W. C, 515 ; Webber, General, 
468 ; Wilmshurst, T. P., 537. 

Cost of Generation and Distribution of Electrical Energy 

- (R. Hammond) 2fl *IASk 

Discussion :— Addenbrooke, G. L., 410 \ 'Bc»o\»,'a..\i.li ., ^X&\ 
Cooper, A. T., 428 ; Cowan, E. "W., 4^1 •, Coi.eoa-^'Kt^i ^"^.^B^.^ 
431; Crompton, R. E., 381; Eoi\)ea, Qc., ^^^\ ^^^-^.^."^*> 
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▼oil. PAGE 

Cost of Generation, &c., (contimwd)— 

DUcuMion (continued): — 
420; Geipel, W., 420; Grimshaw, C. 0., 391 ; Hammond, B. 
(in reply), 432; Kennedy, A. B. W., 3% ; Lawson, A. J., 413; 
Patchell, W. H., 408; Raworth, J. S.,400; Sayers, H. M., 
416; Shoolbred, J. N., 402; Short, M., 430; Smith, R. H., 
392; Snell, J. F. C, 429; Swan J. W. (the President), 396, 
422; Webber, Major-General C. E., 379; Wordingham, 
C. H.,387. 

Cost of Electrical Energy, Influence of Cheap Fuels on 

(R. E. Cromptou) 20 62 

Cost of Steam Baising (John HollUlay) 20 32 

Discussion on Mr. Hollulaifs and Mr, CromjHon's Papers on 
the Cost of Steam liaising and of Electrical Energy : — Adden- 
brooke, G. L., 84; Appleby, F. J., 106 ; Blount, B., 83 ; Boot, 
H. L. P., 97; Clerk, Dugald, 81; Crompton, R. E., 89 (in 
reply), 110; Donkin, Bryan, 107; Ferranti, S. Z. de, 77; 
Geipel, W., 99; Holliday, J. (in reply), 114; Huskisson, W., 
108 ; Lawson, A. J., 102 ; Miller, H. W., 82; Perry, J., 90; 
Shoolbred, J. N., 96; Smith, R. H., 105; Stromeyer, C. E., 78. 

Cotsworth, H. G. [Discussion'], Hissing of the Electric Arc 

Cottam, G. H. [Discussion], Wiring Rules 

Council, Annual Report of. [See Annual,] 

Council and Hon. Officers List for 1893 

1894 

1895 

1896 

1897 

1898-9 

1899-1900 

1900-1901 

1901-1902 

, Constitution of , Discussion on 



Covent Garden Opera House, Reception of Electrical Engineer 

Volunteers on Return from Active Service 

Cowan, E. W. [Discussion], Cost of Electrical Energy 

Cowper-Coles, S. [Papers], Electrolytic Centrifugal Process for the 

Production of Copper Tubes 

, in Reply to the Discussion on this Paper 

, Electrolytic Process for the Manufacture of Parabolic 

Reflectors 

, in Reply to Discussion on this Paper 

Cozens-Hardy, E. H. — 

[Discussion] Cost of Electrical Energy 

„ Electric Traction by Surface Contacts 

Crawley, C. W. S.— 

[Paper] Note on the Use of the Differential Galvanometer, 
[For Discussion, see under Measurement] 

[Discussion] Use of Differential Galvanometer [Iteply] 

,, Watt-Hour Meter 

Creak, Capt. E. W., C.B., R.N.— 

[Discussion] Electrical Equipment ot B\ivpa ol'^sut 

„ Propagation of MagneUaalion m Itoh 



28 


443 


28 


205 


21 


747 


22 


582 


23 


779 


24 


635 


25 


697 


26 


741 


28 


653 


20 


887 


30 


1239 


22 


578 


30 


123 


27 


421 


29 


258 


29 


283 


27 


99 


27 


114 


27 


431 


28 


264 


30 


908 


30925, 


1129 


30 


964 


29 


602 


. «. 


'JRfe 
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VOIi. PAGE 

Crocker, F. B. [Discussion], Relative Advantages of Alternating- and 

Continuous-Current Electricity Supply 30 16 

Crompton, Lieut.-Col. R. E. — 

[Papers] Inaugural Address as President 24 4 

Cost of Electrical Energy 23 396,468,644 

„ Electrical Engineers, R.E., in South Africa 30 284 

„ Influence of Cheap Fuels on Cost of Electrical Energy 29 62, 110 

The Institution Wiring Rules 28 173,236 

Discussion] Accumulator Traction 26 677 

,, Alternate-Current Transformers 21 738 

Apparatus for 200- Volt Circuits 27 137,159 

,, Cause of the Changes of E.M.F. in Secondary 

Batteries 21 449 

Cost of Electrical Energy ... 23, 544 ; 27, 381 ; 29, 110 

,, Steam Raising and of Electrical Energy ... 29 89 

Dynamos 26 602 

„ Electric Light for Railway Purposes 24 311,357 

,, Lighting of the City of London 

Wiring 

„ Electrical Distribution by the Newcastle-on-Tyne 

Company 

,, Equipment of Ships of War 

Power Bills of 1900 

,, Transmission of Power from Niagara 

„ Electrolysis of Gold 

,, Generation of Electrical Energy for Tramways ... 

,, Lo^d Diagrams of Electric Tramways 

,, Prevention and Control of Sparking 

,, Report of Swiss Visit 

,, Reversible Regenerative Armatures, and Short 

Air-Space Dynamos 

,, Single- Acting High-Speed Engine 

„ Specification of Insulated Conductors 

„ Standardisation of Electrical Engineering Plant ... 

, , Storage Batteries controlled by Reversible Boosters 

„ Supersession of Steam by Electric Locomotives ... 

,, Telephone Switch-Board 

,, Testing and Working Alternators 

,, Transparent Conducting Screens 

,, Universal Shunt Box for Galvanometers 

,, Wiring Rules 

, in Acknowledging Vote of Congratulation to Electrical Engi- 
neers, R.E 

, in Presenting Boer Dynamo-Exploder to Institution 

— , in Reference to the Acceptance of Electrical Engineer Volun- 
teers for Active Service in South Africa 

Crookes, Sir W. [Discussion], New Form of Portable Photometer 
Cross, C. F. [Discussion], Problems of Commercial Electrolysis 
Cruise, E. G. — 

[Discussion] Capacity in Alternate-Current Working 

,, Polyphase Sub-station MfitcYiVxierj 

Cummins, C. P, C. [Discttssian], Dublin Conpoialvoxi "Ei\fecN»x\G ^iwgoJt 

Bcbmne,.. ... ... -a-^ ^"^ 
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VOIi. PAGE 



Cunningham, G. C. [DwctMnon], Supersession of Steam by Electric 
Locomotives 

Current, Rapid Variations in, through Direct-Current Arc (W. 
DuddeU). [See i4rc] 

Currents, Alternating. [See Alternating Currents.] 

, Earth. [See Earth Currents.] 

Curves, Periodic, Simple Manner of Analysing (E. Basil Wedmore) ... 

Cut-Outs for 200- Volt Circuits. [See Binswanger-Byvg] 

, Discriminating (L. Andrews) 



80 



80 



153 



26 


224 


27 


128 


27 


487 



Dale, D. R. [Discussion'] , Electric Lighting of the City of London ... 23 183 

Dallas, J. D. [Discussion], Electric Traction and Tramways 23 739 

David Hughes Scholarship, Announcement of Foundation 20 290 

, Conditions of Award 20 290 

, Awarded to Mr. C. J. Hopkins (1901) 30 1216 

Davies, Capt. W. H. , Obituary Notice of 28 672 

Dawson, Philip [Discuj^mn] , Electric Traction Appliances 26 386 

, , and R. W. Blackwell [Paper] , Electric Traction, with 

Special Reference to the Installation of Elevated 

Conductors 23 649 ' 

, , Reply to Discussion on the above Paper ... ... 23 762 

Dearlove, A. L. [Discussion] , Capacity Measurements of Long Sub- 
marine Cables 28 501 

Deeley, R. M. [Discussion]^ Supersession of Steam by Electric 

Locomotives 30 200 

Dempster, F. E. [Paper], Field Telegraphs with the Chitral Relief 

Force, 1895 25 699 

Dent, M. C, Obituary Notice of 20 949 

Design, Electric Locomotive (P. V. McMahon). [See Locomotive] ... 28 508 
Design of Electric Railway Motors for Rapid Acceleration (C.A. Carus- 

Wilson). [See Motors] 27 581 

Diagrams (Load-) of Electric Tramways, and the Cost of Electric 

Traction {A. Reckenzaun). [See Load] 21 293 

Dickinson, Alfred — 

[Discussion] Accumulator Traction 26 761 

,, Electric Traction and Tramways 23 742 

Dielectrics. [See Insulation on Cables.] 

, Constants of 30 666 

Differential Galvanometer, Use of (C. W. S. Crawley). [For Discussion 

see under Measurement] 30 908 

Dimier, Paul [Discussion] , The Cause of the Changes of E.M.F. in 

Secondary Batteries 21 456 

Diploma, Rules relating to Issue of 28 239 

Direct-Current and Three-phase Distribution, Relative Advantages of 
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VOL. PAGE 

Lamps and other Apparatus for 200- Volt Circuits, Manu- 

of (G. Bimwanger-Byng) 27 118 

Discussion: — Addenbrooke, G. L., 186; Baynes, S., 196; 
Binswanger-Byng, G. (in reply), 200; Boot, H. L. P., 137; 
Crompton, R. E., 137, 159; Dykes, A. H., 192; Gaster, L., 
168; Geipel, W., 179; Goodchild, W. C, 195; Grimshaw, 
C. 0., 186; Harrison, F., 197: Miller, H. W., 172; Mordey, 
W. M., 139; Rawlings, W. R., 166; Raworth, J. S., 143; 
Robertson, C. J., 143, 174; Rose,T. A., 192; Scott, E.K., 191 ; 
Shoolbred, J. N., 144; Stearn, C. H., 149; Swan, J. W. 
(President), 136, 187 ; Swinburne, J., 161 ; Swinton, A. A. 
Campbell, 171; Thompson, S. P., 183; Wordingham, C. H., 
164. 
Lamps, High- Voltage, and their Influence on Central Station 

Practice (G. L. Addenbrooke) 25 195 

Dwcwmon;— Addenbrooke, G. L. (in reply), 290; Baynes, 
Sydney, 286; Epstein, L., 281; Geipel, W., 278; Handcock, 
H. W., 282; Hopkinson, J. (the President), 284; Patchell, 
W. H., 282; Rawlings, W. R., 284; Robertson, C. J., 278; 
Rose, T. A., 276; Snell, J. F. C, 277; Stearn, C. H., 271; 
Swan, J. W,, 268; Swinton, A. A. Campbell, 281. 
Lamps, Miner's, Safety, Electrical {S. F. Walker). [See Miners] ... 30 815 
Langdon, W. E. — 

[Pajpers] Electric Intercommunication in Railway Trains ... 27 741, 788 
,, Employment of the Electric Light for Railway 

Purposes 24 278,321,358 

,, Railway Telegraphs, with Special Reference to Recent 

Improvements 26 380,440 

,, Supersession of the Steam by the Electric Loco- 
motive 30 124,198,218 

[Discussion] Electric Intercommunication in Trains [Reply] ... 27 788 
,, Electric Light for Railway Purposes [Reply] ... 24 321, 358 

Electric Wiring 26 43 

,, Electrically Interlocking Railway Signals ... 26 83,116 

„ Railway Telegraphs [-Repiy] 26 440 

,, Supersession of Steam by Electric Locomotive 

[Reply] 30 198,218 

„ Telephone Switch-Board 24 61 

Langdon-Davies, W. [Discussion]^ Alternating-Current Induction 

Motor 

Langridge, L. J. [Dwcwssioji], Wiring Rules 

Latimer, F. D. [Discussion]^ Telephone Switch-board 

Lawson, A. J. — 

[Disc w8sio/i] Cost of Electrical Energy 

,, Cost of Steam Raising and of Electrical Energy... 

,, Electric Traction by Surface Contacts 

,, Electric Tramways 

,, Electrical Equipment of Ships of War 

,, Generation of Electrical Energy for Tramways ... 

,, Prevention of Interruptions to Electricity Supply... 

,, Rotatory Converters 

„ Supersession of Steam by Electric Locomotive ... 
/■'-« K B. [IHscussiofi], Electric Traction and Txam^a^a 
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TRANSACTIONS. 

Lea, H., in Reference to Creation of Birmingham Local Section 

, [Di8cu88ion]j Polyphase Equipment of Factories 

Leach, H. L. — 

[Discusision'] Polyphase Sub-station Machinery 

„ Wiring Rules 

Leake, H. C. [Discussion]^ Polyphase Sub-station Machinery ... 
Leaky Telegraph Line, Best Resistance for the Receiving Instrument 

on (W. E. Ayrton and C. S. Whitehead). [See Telegraph] 
Lees, C. H. [Discussion], Training of Electrical Engineers 

Legislation, Electrical, Committee on 

Lemon, C, Obituary Notice of 

Leonard, W. — 

[Discussion] Electric Light for Railway Purposes 

„ Intercommunication in Railway Trains 

„ Electrically Interlocking Railway Signals ... * 

„ Railway Telegraphs 

Levin, A. E. — 

[Di«cumo7i] Report of Swiss Visit 

„ Standardisation of Elcitrical Engineering Plant ... 
Lewis, J. Slater [Discussion], Standardisation of Electrical Engineer- 
ing Plant 29 306 

Library, Report as to. [See Annual Report.] 

Light, Electric, Dublin Corporation Scheme {R. Hammond). [See 

Dublin] 30 540 

Light, Electric, Emplosrment of, for Bailway Purposes 

(W.Langdon) 24 278 

Di«cu««io7i .-—Albright, J. F., 323; Chamen, W. A., 341; 
Crompton, R. E. (President), 311, 357; Dowson, J. Emerson, 
352; Esson, W. B., 356; Fletcher, G. E., 312; Langdon, W. 
(in reply), 321, 358; Leonard, W., 325; Manville, E., 327; 
Mordey, W. M., 349 ; Preece, A. H., 347 ; Preller, C. Du Riche, 
314; Raworth, J. S., 321; Sankey, Captain, 333 ; Shoolbred, 
J. N., 361 ; Siemens, Alexander, 341 ; Trotter, A. P., 335 ; 
Webb, F. W., 353 ; Weekes, R. W., 331. 
Light, Electric, in Paris Exhibition, Notice of Exhibits by Carl 

Hering 30 34 

of Direct-Current Arc, Effect of Current- Variation (W. Duddell) 30 235 

of the Electric Arc, Notes on the (A. P. Trotter). (See Notes] 21 360 

Lighting and Power Stations, Swiss, Visits to 29 197 

Lighting, Electric, of the City of London (Major-General 

C.E. Webber) 23 120 

Discussion: — Albright, J. F. 188; Braithwaite, J. B., 187; 
Crompton, R. E., 191 ; Dale, D. R., 183; Esson,, W. B., 185; 
Kapp, Gisbert, 184 ; Siemens, Alexander (the President), 185 ; 
Tasker, Howard, 183; Thompson, S. P., 190; Webber, General 
(in reply), 194. 

Lighting, Electric, of Ships of War (C. E. Grove) 29 638 

, , Registration of Small Currents used for (A.H. Gibbimja) 

[See Registration] 27 547 

Lightning on the Telegraph Line in India, Case of (P. F. L«A;e) ... 23 781 
Lindley [Discussion] , Direct-Current vers m Three-phase Distribution . . , 3.0 ^*1& 
Line {Helegraph), Leaky, The Best Resistance tot tYie^ecwj'msi>'^xvsXx\x- 

ment on a (IF. E. Ayrton and C. S. IVhltclicadV \.^^^ Te\ev)\ aiV\v^ •i^ ^^ 
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Lines, Long ; Parallel Working, with Special Reference to (IT'. M, 

Mordey) 

Lloyd, C. O. {lAscmsion], Problems of Commercial Electrolysis 

Local Section, Creation of, in Birmingham ... 

Calcutta 

Cape Town, Dublin, Glasgow, and New- 

castle-on-Tync 

, Creation of, in Manchester 

, Rules for 
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Lockwood, T. D. [Discussion']^ Frictionless Motor Meter 

Locomotive Design, Electric (P. V. McMahon). [See Locomotives^ 

Electric] 28 508 

Locomotive, Electric, Supersession of the Steam Locomo- 
tive by (Jr. Xia«/;(/o«) 30 124 

I>wcH««iow :— Barnett, P. M., 213 ; Barr, A., 208 ; Brown, J., 
189; Cardew, Major P., 173; Carus- Wilson, C. A., 177; 
Crompton, Lieut-Col. B. E., 157 ; Cunningham, G. C, 153 ; 
Deeley, B.M., 200 ; Dobbie, B. S., 194, 195, 196; Dyson, 201 ; 
Falconar, 0. L. 195; Field, M. B., 209; Forbes, G., 163; 
Hammond, B., 160; Heaviside, A. W., 196, 197; Holmes, J. H., 
195 ; Hoy, H. A., 1-54, 162 ; Hudlestone, F., 166 ; Humphrey, 
H.'A., i81; Kenny, T. B. D., 182; Lackie, W. W., 208; 
Langdon, W., 198, 218 (in reply) ; Lawson, A. J., 171 ; 
Mcintosh, J. F,, 2l4 ; Manton, A. W., 185 ; Mavor, H. A., 157, 
200 ; Mavor, S., 215 ; Merriman, W. H., 188; Morton, D. H., 
202 ; Parsons, C. A., 154 ; Pickersgill, W., 215 ; Balph, G., 194, 
195; Baworth, J. S., 155; Bobinson, M., 150 ; Scott, E. K., 
191 ; Seabrook, A. H., 183; Segundo, E. C. de, 174; Siemens, 
A., 172; Sprague, F., 175 ; Swinton, A. A. C, 169; Taylor, 

A. M., 186; Trotter, A. P., 179; Turnbull, C, 194; Twin- 
berrow, J. D., 190; Tyler, E. H., 180; Varley, F. H., 184; 
Walton, A. H., 170; Wood, L., 196; Wood, B., 187; Yorke, 

B. F., 217. 

Locomotives, Electric, in Practice, and Tractive Resistance 
in Tunnels, with Notes on Electric Locomotive Design 

{P. V. McMahon) 28 508 

Discusdon : Brousson, B, P., 620 ; Carus-Wilson, C. A., 624 ; 
Grove, C. E., 610; McMahon, P. V. (in reply), 626; Mordey, 
W. M., 619 ; Smith, B. H., 621 ; Swan, J. W. (President), 632 ; 
Taylor, A. M., 615 ; Wilson, Ernest, 624. 
Lodge, O. — 

[Papers] Improvements in Magnetic Space Telegraphy ... 27 799 

„ Inaugural Address as Chairman of Birmingham 

Local Section 30 796 

[Discussion] Magnetic Space Telegraphy ... 27 851, 915, 924, 961 

, Award of Fahie Premium to (1899) 28 639 

London, Electric Lighting of the City of (General C. E. Webber), 

[Bee Lighting] 23 120 

Lorrain, J. G. [Discussion], Telephone Switch-Board 24 72 

Louis, D. A. [Discussion], Electro-chemical Treatment of Ores ... 27 79, 87 

Jjugar, Captain [Discussioti], Eepairs to the South AuiexicaiiCoTti^a.^^^^ 

CabJe ^^ ^%^ 
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VOL. PAGE 

Luke, P. v.— 

IPapers], New Danger to which Underground Wires in India 

are exposed 22 146 

[Note]f Note on a Case of Lightning on the Telegraph Line in 

India 23 781 

[Discussion] Disturbance of Submarine Cables by Electric 

Tramways 26 518 

„ Electric Intercommunication in Railway Trains ... 27 787 

, Award of Fahie Premium to (1891) 21 3 

Lund, A. J. [DiscM««a»], Electrical Time Service 29 141 

Lundberg, G. C— 

[Di8CM«8to»] Electric Traction and Tramways 23 744 

„ Wiring Rules 28 222 

Luzern Electric Tramways, Visit to ... .., 29 219 

Lydall, F. R., Award of Salomons Scholarship to (1893) 22 574 



M. 

McGraw, J. H. [Disciissionl^ Electric Traction and Tramways ... 23 727 

Mcintosh, J. F. [Discussion], Supersession of Steam by Electric 

Locomotive 30 214 

Machine Tools. [See Tools,] 

Mackrow, G. C. [Discussion], Electrical Equipment of Ships of War... 29 620 

McLaren, John [Discussion], Cost of Electrical Energy 23 494 

Maclay, Bailie [DwcM^siow], Electricity Supply 30 115 

Maclean, F. G., Inaugural Address as Chairman of Calcutta Local 

Section 30 979 

, Magnus — 

[Discussion] Compensating Voltmeters for Voltage-drop in Long 

Feeders 

„ Electricity Supply 

McLean, J. Hardie — 

[Dwcttwton] Cost of Electrical Energy 

„ Electric Wiring 

McMahon, P. V. [Paper], Electric Locomotives in Practice, and 
Tractive Resistance in Tunnels, with Notes on Electric Locomo- 
tive Design 

[Disctission] Calculation of Distributing Systems of Electric 

Traction 

„ Electric Locomotives [-Repiy] 

, , Electrically In terlocking Railway S ignals 

„ Generation of Electrical Energy for Tramways ... 

„ Load Diagrams of Electric Tramways, &c. 

, Award of Institution Premium to ( 1899) 

MeWhirter, W.— 

[Discussion] Compensating Voltmeters tot \o\\».%<&Axo^ m 

Long Feeders 

Eiectricity Supply ^^ ^"^^ 
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42 xMAD-MAN TllANS ACTIONS. 

VOL. PAGE 

Madgen, W. L. [Paper], The Electrical Tower Bills, 1900 : Before and 

After 30 475 

[Dwcmmioh] Electrical Power Bills, 1900 [i?«pJy] 30 534 

,, Unsatisfactory Conditions of Wiring 22 .579 

Magnetic Balance for Workshop Tests of Permeability (J, A. Ewing). 

[Hee Jialance] 27 526 

Induction, Telegraphy by (S. Everahed). [See Telegraphy].,, 27 852 

Qualities of Iron, Methods of Testing (Gw^erf if a^^p) 23 199 

Space Telegraphy, Improvements in (O. Lodge). [See 

Telegraphy] 27 799 

Tester for Measuring Hysteresis in Sheet Iron (J. A. Ewing). 

i^eQ Tester] 24 398 

Magnetisation, Propagation of, in Iron (J. HopHmon and E. 

WiUon) 24 194 

Discusdon : — Addenbrooke, G. L., 210 ; Creak, Capt., 206 ; 
Everdhed, S., 209; Fleming, J. A., 205 ; Forbes, George (the Chair- 
man), 210; Hopkinson, J. (in reply), 212 ; Mordey, W. M., 207. 
Magnets, Electro-. [See Electro-Magnets.] 

(Field). [See Field-Magnets.] 

Mailloux, C. 0. [Discussion], Relative Advantages of Alternating and 

Continuous-Current Electricity Supply 

Malpas, A. E. [Discussion], Dublin Corporation Electric Light Scheme 

Manby, E. [Dwcwmo/i], Accumulator Traction 

Mance, Sir Henry [Paper], Inaugural Address as President (1897) ... 

[Discamoji] Accumulator Traction 

Applications of Electricity in Medical and Surgical 

Practice 

Disturbance of Submarine Cable Working by 

Electric Tramways 

Electric Traction Appliances 

Electrically Interlocking Railway Signals 

Generation of Electrical Energy for Tramways ... 

Magnetic Space Telegraphy 

Relative Size, Weight, and Price of Dynamo- 
Electric Machines 

Repairs to the South American Company's Cable 

Rotatory Converters 

Telephone Exchanges 

Telephone Trunk Line System in Great Britain ... 

, , in Seconding "Vote of Condolence with Relatives of 

Electrical Engineers, R.E., who fell whilst on Active Service 

Manchester Local Section, Creation of 

, Application of Steam-Power to the Generation 

of Electrical Energy (J. S. Raworth). 

[See Steam] 30 971 

, Relative Advantages of Direct-Current and 

Three-phase Distribution for Small Installa- 
tions (H. A. Earle). [See Distribution] ... 30 308 

, Training of Electrical Engineers (J. T. Nicolson. 

[See Training] 30 773 

' , Use of Storage Batteries in Connection with 

Electric Tramways {G. A. Grindle). [See 

Batteries] 30 1098 
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TRANSACTIONS. 

Manchester Local Section, Resolution of Condolence with the King on 
the Death of Her Majesty Queen Victoria ... 

, Visit of Students' Section to 

Manton, A, W. [Disctissionjy Supersession of Steam by Electric Loco- 
motive 30 185 

Manufacture of Lamps and other Apparatus for 200- Volt Circuits 

(G. Binswanger-Byng) 27 118 

Manville, E. — 

[DwcM««io?i] Accumulator Traction 26 682,085,68(5 

„ Electric Light for Railway Purposes 24 327 

,, Load Diagrams of Electric Tramways 21 319. 

Marchant, E. W.— 

[Dwci««wn] Oscillographs [jRepZy] 28 470 

,, Rapid Variations in Current through Direct-Cur- 
rent Arc 30 275 

, , Award of Paris Electrical Exhibition Premium to (1899) 28 639 

, ;, Award of Salomons Scholarship to (1896) 25 684 

, , and W. Duddell, [Paper], Experiments on Alternate- 
Current Arcs by Aid of Oscillographs ... ... 28 1 

Marconi, G. [Paper] , Wireless Telegraphy 28 273 

, , in Reply to Discussion on his Paper 28 311 

, , Award of Fahie Premium to (1899) 28 639 

Marindin, Major F. A. [Discussion], Electrically Interlocking Railway 

Signals 26 116 

Mascart, E., In Welcoming the Institution to Paris 30 1 

, , Letter concerning Paris International Electrical 

Congress ... 29 798 

, , Elected Honorary Member (1901) 30 1211 

Maschinenfabrik Oerlikon, Visit to 29 199 

Mather, T. [Discussion], Capacity in Alternate-Current Working ... 30 410 

, and Professor W. E. Ayrton [Papers], A Universal Shunt Box 

for Galvanometers 23 314 

, Transparent Conducting Screens 

for Electric and other Appa- 
ratus 

, An Astatic Station Voltmeter... 

Matthiessen's Standard, Report of Copper Conductors Committee on 

Maurice, W. [Discussion], Use of Electricity in Coal Mines 

Mayor, A. E. — 

[[Discussion] Electrical Transmission of Power from Niagara... 

,, Problems of Commercial Electrolysis 

,, The Specification of Insulated Conductors, &c. ... 

Mayor, H. A. — 

[Paper] Some Considerations concerning Electric Driving 

(Glasgow Local Section) 

[Discussion] Dyn&m.08 

,, Electric Driving [jRepZy] 

,, Method of Charging for Public Electricity Supply 

,, Prevention and Control of Sparking, &c 

„ Reversible Regenerative Armatures and Short Air- 

Space Dynamos 

,, Supersession of Steam by Electric Locomotive ... 
Mayor, Sam. [Paper], Concentric Wiring ^^, ^^^i' 
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VOL. PAGE 



Mavor, Sam. (continued) — 

[Z>i«cwmo?j] Accumulator Traction 26 685 

' „ Concentric Wiring [i?fpZy] 26 30,187 

Electricity Supply 30 118 

,, Relative Size, Weight, and Price of Dynamo- 
electric Machines 26 171 

,, Supersession of Steam by Electric Locomotive ... 30 215 

Wiring Rules 28 207,237 

Measurement, Alternate-Current, Test-Boom Methods of 

(A. C. Campbell) 30 889 

(Discussed with Mr. Crawley's Paper, Note on the Use of the 

Differential Galvanometer.) 

Diacusision : — Addenbrooke, G. L., 918 ; Callendar, H. L., 

924 ; Campbell, A. (in reply), 925, 1128 ; Crawley, C. W. S. (in 

reply), 925, 1129; Drysdale, C. V., 915; Fisher, W. C, 922; 

Gillespie, M. M., 923 ; Glazebrook, R. T., 913 ; Russell, A., 919; 

Trotter, A. P., 914. 

Medical and Surgical Practice, Applications of Electricity 

in. (H. Lewis Jones) 29 346 

Discussion:— Brett, Capt. W. P., 373; Coffin, W. H., 372 ; 

Jones, Dr. H. Lewis (in reply). 378 ; Mance, Sir H., 371 ; 

Mordey, W. M., 373; Mudford, F. J., 370; Perry, J., 371; 

Thompson, S. P. (President), 366 ; Trotter, A. P., 374 ; Walker, 

S. F., 374 ; Webber, General C. E., 368 ; Wimshurst, J., 367. 

Mensing, L. C. H. [Discussion], Polyphase Equipment of Factories ... 

Mercadier's Multiple Telegraph at Paris Exhibition (J. Gavey) 

Merriman, W. H. [DiscuFsion], Supersession of Steam by Electric 

Locomotive 

Metal Electrode Switch Contacts (ir. DztddeZZ) 

Metals, Durability under Atmospheric Exposure 

Meter, Motor, Frictionless (S. Evershed) 

Discussion: — Aron, L., 789; Ayrton, W. E., 787; Boot, 
H. L. P., 786 ; Everett, W. H., 789 ; Evershed, S. (in reply), 
790; Ferranti, S. Z. de, 782; Lockwood, T. D., 781, 788; 
Mordey, W. M., 785 ; Schattner, E. B., 786; Thompson, S. P., 
(President), 790 ; Wood, R., 784. 

Meter, Watt-Hour (K HoZrfen) 30 944 

Discussion : — Ayrton,W. E., 963; Campbell, A. 964 ; Crawley, 
C. W. S.,964; Drysdale, C. V., 965 ; Evershed, S., 960; 
Hammond, R., 962; Hirst, H., 963; Holden, F. (in reply), 
967 ; Perry, J. (President), 966 ; Trotter, A. P., 963. 

Meter, Electricity, Zero-Torque (Jbsep/i £dwio7id«on) 24 542 

Meters, Electricity, for Registration of Small Currents (A. H. Gihhings) 27 547 

, Supply (G. TF. D. jRicA;s) 26 57 

, Electrolytic (A, H. Gibbings) 27 547 



30 


1014 


30 


78 


30 


188 


30 


252 


30 


348 


29 


743 



Miller, H. W.— 

[Discussion] Apparatus for 200- Volt Circuits 27 172 

„ Cost of Steam Raising and of Electrical Energy ... 29 82 

Miller, Leslie [Discussion], Testing and Working Alternators ... 22 134, 188 

, L. B. [Discussioii], Wireless Telegraphy 28 305 

, T. L. [Discussion), Direct-Current versus Three-phase Distri- 
bution 30 322 



TRANSACTIONS. MIL— MOR 45 

VOL. PAGE 

Mills, H. L. [Z)ttci/«m»], Rotatory Converters 27 731 

Milne, J. [Discussion], Repairs to the South American Company's 

Cable 26 288 

Mines, Coal, Some Notes on the Electrical Transmission 

of Power in (H. W. Ravenshaic) 30 806 

Miners' Safety Lamps, Electrical {s. F. Walker) 30 815 

Disaission on above two Papers : — ^Atkinson, W. N., 861 ; 
Barnes, J. S., 872; Brown, E., 867; Foster, C. Le Neve 859 ; 
Grave, L. de, 869; HaU, H., 872 ; Holiday, R., 863 ; Kapp, G., 
856; Maurice, W., 875; Mitcheson, G. A., 862; O'Gorman, 
M., 881; Peake, H. C, 872; Ravenshaw, H. W. (in reply), 
886; Sayers, W. B., 878; Snell, A. T., 879; Trotter, A. P., 
859 ; Walker, S. F. (in reply) ,884 ; Wilkinson, H. D., 876. 

Mitcheson, G. A. [Discussion], Do., do. 30 862 

Minshall,. T. H. [Discussion], Capacity in Alternate-Current Working 30 425 
Moir, A. — 

[Disciission], Electrically-driven Machine Tools 30 560 

Wiring Rules 30 1150 

Morcom, A. [Di^ciimoTi], Single-Acting High-Speed Engine 24 494 

Mordey, W. M.~ 

[Papers] Capacity in Alternate-Current Working 30 364 

„ A Detail in Parallel Working of Alternators 22 442 

„ Dynamoes 26 532, 624 

„ Parallel Working, with Special Reference to Long Lines 23 260, 304 
„ On Testing and Working Alternators. [See Alter- 
nators] 22 116, 188 

[i>i«C!««ion] Alternate-Current Transformers 21727,740 

„ Apparatus for 200- Volt Circuits 27 139 

,, Applications of Electricity in Medical and Surgical 

Practice 29 373 

„ Capacity in Alternate-Current Working [Reply], 

30 388, 391, 396, 463 

„ Design of Electric Railway Motors 27 613,630 

„ Distribution of Power by Alternate-Current Motors 22 329 

„ Dyn&moes [Reply] 26 624 

,, Electric Light for Railway Purposes 24 349 

,, Locomotives 28 619 

„ Electrical Distribution by the Newcastle-on-Tyne 

Company 21 496 

,, ' Electrical Transmission of Power from Niagara ... 22 541 
., Electrolytic Centrifugal Process for Production of 

Copper Tubes 29 280 

„ Process for the Manufacture of Parabolic 

Reflectors 27 111 

„ Experiments on Alternate-Current Arcs by Aid of 

Oscillographs 

,, Frictionless Motor Meter 

,, Hissing of the Electric Arc 

,, Induction Motor 

,, Light of the Electric Arc 

„ Magnetic Balance for Tests of Permeability 

„ Parallel Working [B^jpZy] 

„ . Prevention and Control of Sparking, Ac. ... 
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40 MOH— MUS TRANSACTIONS. 

Mordey, W. M. (conthiued) — 

[I)Ucui(xion] Problems of Commercial Electrolysis 

„ Propagation of Magnetisation in Iron 

„ Relative Advantages of Alternating- and Con- 
tinuous-Current Electricity Supply 

,, Report of Swiss Visit 

,, Reversible liegonerative Armatures and Short Air- 

Space Dynamos i.. 

,, Rotatory Converters ... 

,, Testing and Working of Alternators [Reply] 

,, the Magnetic Qualities of Iron 

„ Transparent Conducting Screens 

,, Wiring Rules 

, Award of Institution Premium to (1897) 
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Morris, J. T., Award of Salomons Scholarship to (1893) 

Morse, Sydney — 

[/^WfTMKxiVm] Electrical Power Bills of 1900 

„ Generation of Electrical Energy for Tramways ... 

Morshea<l, L. R., Award of Students' Premium to (1899) 

Morton, Captain D. [DiitcuxHion]^ Repairs to the South American Com- 
pany's Cable 26 298 

, D. H. [/>wc«>»«ioH], Supersession of Steam by Electric Loco- 
motive 30 202 

Motor, The Induction (E. WiUon) 28 321 

Motors, AJternate-Current, Distribution of Power by {Albion T, Snell). 

[SeePoirer] 22 280 

(Brown, Boveri & Co.'s), Exhibition and Description of Two 

of (C. P. Sparkx) 22 320 

Motors, Electric Railway, Design of, for Rapid Acceleration 

(C. A. Carua-WiUon) 27 581 

Discu«« w)7j .-—Ayrton, W. E., 021, 030; Carus-Wilson, C. A. 
(in reply), 030; Grove, C. E., 020; Mordey, W. M., 013, 030: 
Perry, J., 029 ; Scott, E. K., 025 ; Smith, R. H., 014; Swan, 
J. W. (President), 028 ; Taylor, A. M., 008. 
ioT 200-Yolt Circuits (G. Jiumvanffer-Bijnfl) ^ ... 27 135 

Motors, Induction, Alternating-Current {A. c. Eboraii) ... 29 799 
Discmffion : — Addenbrooke, G. L., 847; Carus-Wilson, C. A., 
843 ; Eborall, A. C. (in reply), 849 ; Esson, W. B., 845 ; Ferranti, 
S. Z. de, 844; Field, M. B., 830; Langdon-Davies, W., 839; 
Rhodes, W. G., 840 ; Thomas, E., 848 ; Wilson, E., 842. 

Mowat, M. [I>iscjW8io?i], Utilisation of Water Power 26 649 

Mudford, F. J. [Diaciission], Applications of Electricity in Medical and 

Surgical Practice 29 370 

Multiphase. [See Polyphase.] 

Multiple Telegraph, Mercadier's, at Paris Exhibition {J. Gavey) 

, Rowlands, at Paris Exhibition (J. Gavey) 

Munro, J. M. [Discussion]^ Electricity Supply 

Murphy, W. J. — 

[Discussion] Capacity Measurements of Long 

Cables 

,, Electric Tramways 

Murray, E. [DwcMssf on], Wireless Telegrapihy 

Musical Aro (W. Duddell) 
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Navy, Electrical Equipment of Ships of (C. E. Grave) 29 630 

Newcastle Local Section, Area of 30 343 

, Creation of (1899) 29 118 

, Inaugural Address of the Chairman (Mr. A, W, 

Heaviside) for 1900 29 900 

» , Discussion on Supersession of Steam by 

Electric Locomotive 30 194 

, Electrically-driven Machine Tools, and their 

Advantages for Use in Engineering Work- 
shops (G. Ralph) 

, Notes on Wiring Bules {F. Broadbent) 

, Resolution of Condolence with the King on the 

Death of Her Majesty Queen Victoria 

Newitt, W. T., Obituary Notice of 

Niagara Falls, The Electrical Transmission of Power from (George 

Forbes). [See Poirer] 

Nicolson, J. T., Training of Electrical Engineers 

, , Reply to the Discussion on his Paper 

Nisbett, G. H. [DwcjwsiohJ , Capacity on Alternate-Current Working 
Nixon, C. B. [Pa-per']., Application of Electric Power to Machine Tools 

, Award of Students' Premium to (1900) 29, 863 ; (1901) 30 

Noakes, L. F. [Dwci««io?i] , Electrical Equipment of Ships of War ... 

Northern Society of Electrical Engineers, Incorporation in Institution 29 346, 796 
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Obach, E. F. A., Obituary Notice of 

Obituary Notices of — 

Anderson, Sir William, K.C.B., F.R.S. 

Bevan, Mark 

Bold, Edward Henry .-. 

Buckney, T 

Cecil, Lord Sackville Arthur 

Clark, Josiah Latimer, F.R.S. 

Cooper, M 

Davies, William Henry 

Dent, M. C 

Douglass, Sir James N., F.R.S 

Doyle, J. D • 

Dresing, P Christian 

Drummond, Richard Oliver Gardner 

E idsf orth , Richard Pentney 

Kpstein, L 

Fitzgerald, Professor G. F., F.R.S 

Galton, Captain Sir Douglas, K.C.B., F.R.S. 

Gott, David W 

Grove, C. E 

Hampson, Robert Stewart 

Hopkinson, Dr. John 
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Obituary Notices of {cotitmufd)— 

HuKhcH, I»rofoH«or I). E., F.R.S 

Jackson, Colonel Robert llaynsford 

King, Frank 

Krucfti, John 

Lemon, Dr. C 

Nowitt, William Thomas 

Obach, Dr. Eugen F. A. 

Parsonc^, E. W 

Shallenberger, Oliver Rlackbum 

Smith, B 

Smnmers, Charles H 

Tavaria, H. K. 

Walker, Colonel?. B. ... . 

Wells, Lieut. -Colonel Henry Lake, CLE 

Winter, George Kift 

Wyles, F. • 

Oerlikon, Maschinenfabrik, Visit to 

Gorman, M. — 

[Pape)] Insulation on Cables 

[IHxcumon] Capacity in Alternate-Current Working 

,, Experiments on Alternate-Current Arcs by Aid of 

Oscillographs 

„ Insulations on Cables [Reply] 

, , Rapid Variations in Current in Direct-Current Arc 

,, Registration of Small Currents 

,, Telephone Trunk Line System in Great Britain ... 

,, Use of Electricity in Coal Mines 

,, Wireless Telegraphy • 

,, Wiring Rules 

• — , , Award of Institution Premium to (1901) 

Oil as an Insulator (D. E. Hughes) 

Remarks by Mr. Wimshurst in Explanation of the Illustrative 

Experimental Apparatus 21 256 

Disatsaion : — Ayrton, W. E. (the President), 280; Carter, 

E. T., 283 ; Donovan, H. C, 278 ; Fleming, J. A., 277 ; Forbes, 
George, 282 ; Gray, William, 273 ; Hall, H. Cuthbert, 279, 
281; Hughes, D. E. (in reply), 289; Johnson, W. C, 269, 
288; Kapp, Gisbert, 281; Preece, Sir W. H., 284; Rogers, 

F. M., 272 ; Swinburne, James, 288; Swinton, A. A. C, 267; 
Trotter, A. P., 282; Varley, F. H., 275. 

Ores, Electro-chemical Treatment of (General C. E. Webber), [See 

Electro-Chemical] 27 38 

Oscillographs, Experiments on Alternate-Current Arcs by 

Aid of (W. Diiddell B,nd E. W. Marchant) 28 1 

Discussion: — Ackerman, E., 468; Andrews, L., 450, 455; 
Ayrton, W. E., 451, 464; Ayrton, Mrs., 468; Duddell, W. 
(in reply), 470: Fleming, J. A., 457; Gaster, L., 467; Mar- 
chant, E. W. (in reply), 470 ; Mordey, W. M., 457 ; O'Gorman, 
M., 468; Petavel, J. E., 467; Swan, J. W. (President), 468, 
474; Swinton, A. A. C, 467; Tandy, F., 468; Thompson, 
S. P., 459; Wilson, E., 469. 
Ovens, J. L. [Discussion]^ New Form of Portable Photometer ..\ 22 208 
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Parallel Bunning of Alternators, Effect of Governors on (L. Wilson) 28 389 

Working of Alternators, Note on a Detail in {W. M, Mordey) 22 442 

Paxallel Working with Special Reference to Long Lines 

{W, M. Mordey) 23 260 

Discussion: — Ayrton, W. E., 298; Forbes, George, 301; 
Kapp, Gisbert, 284 ; Mordey, W. M., 304 ; Eaworth, J. S., 280 ; 
Sankey, Capt. H. B., 294 ; Siemens, Alexander (the President), 
314; Sparks, C. P., 283; Thompson, S. P., 288; Webber, 
General C. E., 293 ; Weekes, B. W., 284. 
Paris Exhibition (1900), Appointment of Student-Beporters at ... 30 1216 

, Notices of Exhibits in Classes of : — 

Applications (Various) of Electricity {Major-General C. E, 

Webber) 

Electric Light (CarZ Hcrm(7) 

Electro-Chemistry (CarZ fferiMflf) 

Mechanical Production and Utilisation of Electricity (E. 

Hospitalier) 

Telegraphs and Telephones (J. Gavey) 

Paris, Meeting in (with American Institute of Electrical Engineers) ... 

Parker, T. [Discussioii], Accumulator Traction 

Parshall, H. F.— 

[Paper], Earth Beturns for Electric Tramways 

[DiHcussion] [Reply] 

„ Electric Traction and Tramways 

„ Appliances 

,, Beversible Begenerative Armatures and Short Air- 

Space Dynamos 

,, Botatory Converters 

, , Award of Institution Premium to ( 



Parson^, E. W. [Discussion], Bepairs to the South American Com- 
pany's Cable 

" , , Obituary Notice of 

Parsons, Hon. C. A. [Discussion], Supersession of Steam by Electric 

Locomotive 

Pasquier, A. E. du [Discussion], Storage Battery Problems 

Patchell, W. H.— 

[Z)i«cii«8ion] Cost of Electrical Energy 

,, High-Voltage Lamps 

„ Polyphase Sub-station Machinery 

,, Storage Batteries controlled by Beversible Boosters 

Peache, J. C. [Disciwrnn], Cost of Electrical Energy 

Peake, H. C. [Discussion], Use of Electricity in Coal Mines 

Pearson, A. [Discussion], Polyphase Equipment of Factories 

Pelatan, L. [Discussipn] , Electro-chemical Treatment of Ores 

Pension to the Betiring Secretary (Mr. F. H. Webb) 

Periodic Curves, A Simple Method of Analysing (E. Basil Wedviore)... 

Periodicity in British Central S tations 

, Standard ; Beport on, by Committee on Uniformity 

Permeability, Magnetic Balance for Workshop Tests of (J. A, Ewing), 

[See JSoiance] , ... TJV ^^^ 
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VOL. : 

Permeability of Iron and Steel; An Instmment for 

Measuring (C. G. Lamb and 3/. Walker) 30 

/>W(M>«Ki<>H .---Drysdale, C. V., 942; Esson, W. B., 942; 
Evershed, S., 941; Hammond, K., 942; Lamb, G. G. (in 
reply), 944. 

Perry, John ( Ai^xr) , Inaugural Address as President 30 

, , Address (as President) to South African Contingent of 

Electrical Engineers, li.E., Volunteers 30 

[/>i>»ri/xxiV>«] Alternate-Current Transformers 22 

,, Alternate Currents 21 

, , Applications of Electricity in Medical and Snrgical 

Practice 29 

,, Cost of Steam liaising and of Electrical Energy... 29 

,, Design of Electric Railway Motors 27 

,, Distant Electric Power Transmission 29 

,, Electric Tramways 27 

., Generation of Electrical Energy for Tramways ... 26 

,, Magnetic Balance for Tests of Permeability ... 27 533, 

,, Problems of Commercial Electrolysis 21 

,, Registration of Small Currents 27 

,, Report of Swiss Visit 29 

„ Testing the Magnetic Qualities of Iron 23 

,, Utilisation of Schaffhausen Water-Power ... 29 

Watt-Hour Meter 30 

„ Wireless Telegraphy 28 291, 

, , in Opening Meeting in Paris 30 

, , in Reference to the Death of Prof. G. F. Fitz- 
gerald 30 

Petavel, J. E. [Diacunsion] , Experiments on Alternate-Current Arcs by 

Aid of Oscillographs 28 

, , Award of Salomons Scholarship to (1895) 24 

Phillips, C. J.— 

[Discussion] Telephone Switch-Board 24 

,, Trunk Line System in Great Britain ... 25 

Photometer, Portable, New Form of (Sir David Salonums) ... 22 
Discussion .-—Ayrtony W. E., 209; Crookes, Sir W., 208; 
Fairfax, J. S., 211; Ovens, J. L., 208; Salomons, Sir David, 
(in reply), 218 ; Trotter, A. P., 208. 

Picard [Discumow] , Electrolysis of Gold 24 

Pickersgill, W. [Discussion] y Supersession of Steam by Electric 

Locomotive 30 

Pickstone, M. T. [Diacussion] , Electricity Supply 30 

Pigg, J. [Paper] , Bules for the Begulation of the Wiring of Premises 

for Connection to Public Supply Mains 28 

, '—, Beply to Discussion on this Paper 28 

Pilcher, 0. A. [Discussion] , Electrolytic Process for the Manufacture 

of Parabolic Refl3ctors 27 

Plant, Electrical Engineering, Standardisation of {11. P. Sellon). 

[See Standardisation] 29 

Polarisation, Means of Eliminating, at the Fault in Cable Testing. 

(G. K. and G. B, Winter) 22 

Pollak and Virdg's Photo-autographic Telegraph at Paris Exhibition 30 

Polyphase Cables, Capacities of (^ i2i<««eU) 30 1 
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VOL. PAGE 

Polyphase Eqaipment of Factories (W. Wyld), [Binningham 

Local Section] 30 986 

Discussion :—B&ie, A. H., 1016; Blackburn, A. B., 1016; 
Housman, B. H., 1015; Lea, Henry, 1017; Mensing, 
L. C. H., 1014 ; Pearson, A., 1016; Bosevere, G. B., 1014^ 
Sowter, W. J. Unwin-, 1012; Sumpner. W. E., 1012; 
Taylor, A. M., 1015 ; Vaudrey, J. C, 1016 ; Wilkinson. 
H.D., 1013; Wyld, W. (in reply), 1017. 
Polyphase Sub-station Machinery (A. C. Eborall): [See Sub-station] 

Pope, Franklin Leonard, Announcement of the Death of 

Porte, A. E. [Discission], Dublin Corporation Electric Light Scheme 
Potential Difference Wave, Applied, Experimental Tests on the 
Influence of the Shape of the, on the Iron Losses of the 
TT&nstormera {Beeton/TayloTt&ndBarr). [See Transformers'\ 26 474 

(High) and High Frequency, Experiments with Alternate 

Cxxrrents ot (Nikola Tesla) 21 61 

Poulsen's Telegraphone (J. (rarey) 30 88 

Power, Alternate-Current, Measurement of (J. >i..jPkminp) 21 602 

Power Bills, Electaical, 1900 ; Before and After (ir. L. Madgen) 30 475 

Discussion : — Addenbrooke, G. L., 617 ; Ayrton, W. E., 62J. ; 
Baillie, G. H., 532 ; Baker, C. A., 530; Chatwood,, A. B., 631 ; 
Clay, C. B., 623; Crompton, Lieut.-Col., B.E., 527; Garcke, 
E., 519 ; Gavey, J., 526 ; Hammond, B., 514 ; Hirst, H., 529 ; 
Howard, Ebenezer, 533 ; Jones, LI. Atherley, 503 ; Knox, Vesey, 
497 ; Madgen, W. L. (in reply), 534 ; Morse, S., 516 ; Baworth, 
J. S., 499; Sellon, B. P., 498; Swinton, A. A. C, 501; 
Thompson, S. P., 504; Webber, Gen. C. E., 525. 
Power-Distribntion by Alternate-Current Motors (Albion T. 

SneU) 22 280 

Discussion .-—Ayrton, W. E., 335 ; Kapp, Gisbert, 316; KoUe, 
H. W., 335; Mordey, W. M., 329; Siemens, Alexander (the 
Chairman), 346 ; Snell, Albion T. (in reply), 317, 344 ; Sparks, 
C. P., 320; Swinburne, J., 324, 336. 
Power, Electric, Application of to Machine Tools (G. i?aZp/i).,T ... 30 545 

, , (C. B. Nixon) 30 1200 

Power, Electrical Transmission of, from Niagara Falls 

(George Forbes) 22 484 

Discussion :—BT0VTn, C. E. L., 600; Crompton, B. E., 693; 
Evershed, S., 691 ; Ferranti, S. Z. de, 583 ; Fleming, J. A., 534 ; 
Forbes, George (in reply), 603; Kapp, Gisbert, 555; Mavor, 
A. E., 598; Mordey, W. M., 641; Preece, Sir W. H. (the 
President), 617 ; Siemens, Alexander, 690 ; Swinburne, James, 
665; Thompson, S. P., 660; Walker, S. F., 568; Webber, 
Gen. C. E., 699 ; Weekes, B. W., 597. 

Factor of Alternate-Current Motors (W, M. Mordey) 22 127 

Stations, Storage Batteries controlled by Beversible Boosters in 

(J. S, Highfield). [See Batteries] 30 1040 

Power-Transmission, Distant Electric (George Forbes, F.R.S.) 29 629 
Dwciwsiow .-—Addenbrooke, G. L., 663; Esson, W. B., 664 ; 
Ferranti, S. Z. de, 660; Field, M. B., 669; Forbes, G. (in 
reply), 674; French, A. H., 672; Hammond, B., 665; 
Kempster, J. W., 673; Perry, J., 658; Swinburne, J., 666; 
Thompson, S. P. (President), 676; Wilson, E., 668. 
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VOL. PAGE 

Power Transmission, Electrical, in Coal Mines (H, W. Ravenshaw), 

[See Mines] 80 806 

Poynting's Theorem 30 678 

Prdsil Professor F. [Discuinioii] , Utilisation of Schafifhaasen Water- 
Power ... 29 185 

Preaoe, A. H. [Discussion] , Electric Light for Railway Purposes ... 24 347 
Preece, Sir W. H.— 

[Papers] Inaugural Address as President 22 36 

^theric Telegraphy 27 869 

,, Daily Insulation Testing of Telegraph Lines ... 24 546 

Notes of a Trip to the United States, 1893 23 40 

,, Supplementary Remarks in Reference to his Paper on 

the Specification of Insuiated Conductors, &c. ... 21 185 
,, Communication in Reference to the First Practical 

Telegraph ever Laid, 26 633 

[Discussion] Alternate-Current Transformers 22 114 

,, Disturbance of Submarine Cables by Electric 

Tramways 26 617 

Earth Currents in India 22 223 

Electric Intercommunication in Railway Trains... 27 776 

Traction Appliances 26 401,416 

Electrical Distribution by the Newcastle-on-Tyne 

Company 21 493 

Transmission of Power from Niagara ... 22 617 

Magnetic Space Telegraphy 27 849, 897 

Oil as an Insulator 21 284 

Prevention and Control of Sparking, &c. ... 22 432 
Relative Advantages of Alternating and Con- 
tinuous Current Electricity Supply 30 6 

Repairs to the South American Company's Cable 26 267 

Specification of Insulated Conductors [Reply] ... 21 230 

Telegraphs and Telephones at the Paris Exhibition 30 93 

Telephone Exchanges 25 360 

Telephone Trunk Line System in Great Britain ... 26 672 
Preller, C. S. Du Riche [Paper], Electric Steep-Grade Traction in 

Europe 23 684 

[Disctission] Electric Light for Railway Purposes 24 314 

„ Steep-Grade Traction in Europe [Reply] ... 23 770 

,, Electrolysis of Gold 24 269 

„ Reversible Regenerative Armatures and Short Air- 

Space Dynamos 24 170,177 

„ Single- Acting High-Speed Engme 24 520 

Premium, Willans, Award of, to Mr. Mark Robinson (1897) 26 720 

Premiums, Award of, for 1891 [to Messrs. G. C. Lamb, E. W. Smith, 

W. Woods, J. Swinburne, and P. V. Luke] ... 21 3 

, , for 1892 [to Messrs. N. Tesla, A. Reckenzaun, 

A. W. Heaviside, and R. C. Jackson] 21 718 

1 , for 1893 [to Messrs. W. B. Sayers and {for 

Students) W.B. Cooper] 22 573,574 

1 . for 1894 [to Messrs. H. D. Wilkinson and (for 

Students) G, C, AllmghBm] 23 715 

» , for 1896 [to Messrs. M. Robinson, J. A. Ewing, 

. E. Kingsbury, and (for Students) A. C. Eborall] 24 628 
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VOL. PAGE 

Premiums, Award of, for 1896 [to Messrs. S. Beeton, C. P. Taylor, 
J. M. Barr, and {for Students) E. Ray, V. 
Watlington, and E. B. Wedmore] 26 684 

, , for 1897 [to Messrs. W. M. Mordey, J. Gavey, 

H. Benest, A. P. Trotter, and {for Students) 
P. S. Sheardown, F. Johnston, R. M. Sayers, 
and S. S. Grant] 26 719 

, , for 1898 [to Messrs. H. F. Parshall, R. Hammond, 

L. Andrews, H. N. Allen, and {for Students) 

J. M. Donaldson, M. Solomon, and E. E. Tasker 28 638 

, , for 1899 [to Messrs. P. V. McMahon, W. Duddell, 

E. W. Marehant, O. Lodge, G. Marconi, (Mrs.) 
Ayrton, J. E. Young, and {for Students) 
W. G. Royal-Dawson, M. Gardner, R. P. 
Howgrave-Graham, L. Wilson, L. R. Morshead, 
and H. M. Dowsett] 28 639 

, , for 1900 [to Messrs C. E. Grove, S. Evershed, G. 

Forbes, H. M. Sayers, A. Russell, C. C. 
Hawkins, R. Wightman, and {for Students) 
R. P. Howgrave-Graham, C. B. Nixon, and 
H.J.Humphreys] 29 863 

^ , , for 1901 [to Messrs. M. O'Gorman, W. Duddell, 

A. C. EboraU, J. S. Highfield, M. B. Field, 
W. Wyld, G. Ralph, F. Holden, and {for Stmlent*) 
C. B. Nixon, F. J. Hiss, Jun., J. H. Vigor, and 

J. H. West] 30 1214 

Price, Size, and Weight of Dynamo-electric Machines, Relative 

(Ernest WiUon), [See Dynamo^ 26 160 

Problem of Arc-Lighting from 250- Volt Supply {W, B. Sayers), 

[Glasgow Local Section] 29 382 

Puttkammer, G. [Dwcu^Mon] , Electrical Time-Service 29 286 



Q- 

Queen Victoria, Address of Congratulation to, on her Diamond 

Jubilee 26 672 

, Resolutions of Condolence on Occasion of Her 

Majesty's Death 30 393,394 

Quin, R. C. [Discussion] f Calculation of Distributing Systems of 

Electric Traction 29 735 



Bails, Tramway, Electric Welding of (R. J. Wallis-Jonen) 27 642 

Bailway, City and South London (P. F. 3fcitftt;*o?i) 28 608 

Motors, Electric, for Rapid Acceleration, Design of (C. A, 

CaruS'Wihon). [See Motor*] 27 681 
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Railway, Employment of Electric Light on (FT. Langdon), [See 

Light] 24 278 

, Supersession of Steam by Electric Locomotive (W, Langdon), 

[See Locomotive] 30 124 

Telegraphs, with Special Reference to Recent Improvements 

(W. Langdan), [See Telegraphs] 25 380 

Railway Trains, Electric Intercommunication in (W, E. 

Lan{)don) ' 27 741 

Discussion: — Hollins, F., 784; Langdon, W. E. (in reply), 

788; Leonard, W., 778; Luke, P. V., 787; Preece, Sir W. H., 

776; Swan, J. W. (President), 776, 796; Thompson, S. P., 783 ; 

Winter, W. H., 781; Wolflf, C. E., 782. 

Railways, Electrically Interlocking the Block and Mechanical Signals 

on (F. T. Hollim). [See Signals] 26 37 

Ralph, G.— 

[Paper] Electrically-driven Machine Tools, and their Use 
in Engineering Workshops. [Newcastle Local 

Section] 

[Discussion] Electrically-driven Machine Tools [Reply] 

„ Supersession of Steam by Electric Locomotive ... 

, ^ Award of Premium to (1901) 

Rangefinders for Use in Ships of War (C. E. Grove) • 

Raphael, F. C— 

[Discussion] Insulation onKiables 

,, Prevention of Interruptions to Electricity Supply 

,, Wiring Rules 

Rathausen Central Station , Visit to 

Ravenshaw, H. W. — 

[Paper] , Some Notes on the Electrical Transmission of Power 

in Coal Mines. [See Mines] 30 806 

[Discussion] Electrical Transmission of Power in Coal Mines 

[Reply] 30 886 

,, Relative Size, Weight, and Price of Dynamo- 
Electric Machines 26 169 

„ Reversible Regenerative Armatures and Short 

Air-Space Dynamos 

„ Testing the Magnetic Qualities of Iron 

Rawlings, W. R. — 

[Dwcit5«io?i] Apparatus for 200- Volt Circuits 

,, Electric Wiring 

„ High- Voltage Lamps 

Raworth, J. S.— 

[Papers] Application of Steam Power to the Generation of 
Electrical Energy. [Manchester Local Section] ... 
,, Generation of Electrical Energy for Tramways 

[Dwcit«fiio7i] Accumulator Traction 

,, Alternate-Current Transformers 

„ Apparatus for 200- Volt Circuits 

„ Cost of Electrical Energy 23,435 

„ Dynamos 

, Electric Light for Railway Purposes 

„ Traction Appliances 

,, Electrical Time-Service ", 
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Raworth, J. S. {continued) — 

[Discussion] Generation of Electrical Energy for Tramways 

[Reply] 

„ Parallel Working 

,, Prevention of Interruptions to Electricity Supply 

,, Report of Swiss Visit 

„ Single- Acting High-Speed Engine 

», Specification of Insulated Conductors, &c. 

,, Standardisation of Electrical Engineering Plant 

,, Supersession of Steam by Electric Locomotive ... 

,, Wiring Rules 

Rawson, W. Stepney [Disctissum] ^ Problems of Commercial 

Electrolysis 

Ray, E., Award of Students* Premium to (1896) 

Receiving Instrument on a Leaky Telegraph Line, Best Resistance for 

the (W, E. Ayrton and G. 8. Whitehead). [See Telegraph] 
Reckenzaun, A. [Paper] , Load Diagrams of Electric Tramways, and 
the Cost of Electric Traction. [See Tramways] ... 

, , Reply to Discussion on this Paper 

, , Award of Paris Electrical Exhibition Premium to 

(1892) 



-, Announcement of the Death of 
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Reflectors, Parabolic, An Electrolytic Process for the Manufacture of 

(S. Cowper-Goles), [See Electrolytic] 27 99 

Regenerative Armatures, Reversible, and Short Air-Space Dynamos 

{W.B. Sayers). [See Armatures] 24 122 

Registration of Small Currents for Electric Lighting and 

other Purposes (A, if. Gibblngs) 27 547 

Discussion :— Boot, H. L. P., 572; Everett, W. H., 573; 
Evershed, S., 564; Gibbings, A. H. (in reply), 578; Hirst, H., 570 ; 
Hunt, H. F., 675; O'Gorman, M., 676 ; Perry, J., 568; Swan, 
J. W. (President), 671 ; Swinburne, J., 669 ; Wright, A., 569. 

Regulation of Rotary Converters (-B. fTifeon) 29 430 

Regulation of Wiring Rules (c. H, Wordingham) 28 166 

Disctission: (with Discussion on Mr. Pigg's and Col. 
Crompton's Papers ; see Rules). 

Reluctance of the Teeth in a Slotted Armature (W. B. Hird) 29 933 

Renfree, T. R., Award of Salomons Scholarship to (1898) 28 639 

Repairs to Submarine Cables (F. A. Hamilton) 22 243 

to the South American Company's Cable off Cape Verde in 1893 

and 1895 (JET. Benest), [See Submarine Cable] 26 209 

Report, Annual, of Council. [See AnntuiL] 

of Visit to Switzerland. [See Sivitzerland] 29 195 

Researches (Experimental) on Alternate-Current Transformers (J*. A, 

Fleming). [See Transformers] 21 694 

Resistance, Best, for the Receiving Instrument on a Leaky Telegraph 

Line (W. E. A yrton and C. S. Whitehead) 

Resolution , S pecial , Altering Articles of Association 

Resonance with Alternating Currents (i4. i2u^seU) 

Return Feeders for Electric Tramways (A. P. Trotter) 

Reversible Boosters, Storage Batteries in Power-Stations Controlled by 

(eT". S. Highjield). [See Batteries.] 
Rheinfelden Power-House, Visit to 29 203 
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66 RHO— ROT TRANSACTIONS. » 

VOL. PAGE 

Rhodes, W. G.— 

[Discussion] Alternating-Current Induction Motor 29 840 

,, Influence of Shape of Applied Potential Difference 

Waves on Iron Losses of Transformers 25 506 

,, Training of Electrical Engineers 30 786 

Rice, E. W., Jun. [Discussion^y Electric Traction Appliances 26 389 

Richards, A. E. [Discussion] , Electrical Equipment of Ships of War 29 608 
Richardson, John — 

[Disctission] Electrical Distribution by the Newcastle-on-Tyne 

Company 21 600 

,, Problems of Commercial Electrolysis 21679,680 

Ricks, G. W. D. [Paper]^ Electricity Supply Meters 25 57 

Rideal, S. [DwcM8«io7i] , Electrolysis of Gold 24 264 

Ristori, E. [DiMCi(88ton], Aluminium as an Electrical Conductor ... 30 361 
Roberts, M. F.— 

[Discussion] Specification of Insulated Conductors 21 196, 226 

,, Telegraphs and Telephones at the Paris Exhibition 30 96 
Robertson C. J. — 

[Discussion] Apparatus for 200- Volt Circuits 27 143, 174 

,, High- Voltage Lamps 25 278 

Robertson, G. H. — 

[Discussion] Cause of the Changes of E.M.F. in Secondary 

Batteries 21 443 

„ Storage Battery Problems 29 518 

Robinson, Foley [Discussion]^ Electric Traction and Tramways ... 23 724 
, Mark [Paper]^ Recent Development of the Single- Acting High- 
Speed Engine for Central-Station Work 24 434, 624 

[Discussion] Cost of Electrical Energy 23 473 

,, Electric Traction and Tramways 23 697 

,, Generation of Electrical Energy for Tramways ... 26 491 

,, Report of Swiss Visit 29 234 

,, Single-Acting High-Speed Engine [ii«pJy] 24 624 

,, Standardisation of Electrical Engineering Plant ... 29 309 

,, Supersession of Steam by Electric Locomotive ... 30 160 

, , Award of Institution Premium to (1896) 24 628 

, , Willans Premium to (1897) 26 720 

Rogers, F. M. [Discussion], Oil as an Insulator 21 272 

Rose, T. A.— 

[Dwctwsiwi] Apparatus for 200- Volt Circuits 27 192 

„ High-Voltage Lamps 25 276 

Rosenthal, J. H. [Discussion], Cost of Electrical Energy 23 631 

Rosevere, G. R. [Discussion], Polyphase Equipment of Factories ... 30 1014 

Rossignol, A. le [Discussion], Electrically-driven Machine Tools ... 30 664 

"Rot&ry Conweiter, A (Ernest Wilson) 28 367 

, , A Two-Phase (Ernest Wilson) 29 409 

, , Regulation of (Ernest Wilson) 29 430 

Botatory Converters (Silvanus P. Thompson) 27 661 

Diac?/8»io»i:—Carus- Wilson, C. A., 712; Esson, W. B., 702; 
Field, M. B., 689, 694; Hobart, H. M., 706; Lawson, A. J., 
711 ; Mance, Sir H., 719 ; Mills, H. L., 731 ; Mordey, W. M., 
710; Parshall, H. F., 721; Sayers, W. B., 728; Scott, E. K., 
716; Swan, J. W. (President), 737; Swinburne, J., 701: 
Thomas, Eustace, 716; Thompson, S. P. (in reply), 732; 
Wilson, E., 726. 



TRANSACTIONS. ROW~RYM 67 

VOL. PAGE 

Rowland's Multiplex Telegraphs at Paris Exhibition (J. Gavey) ... 30 74 
Royal-Dawson, W. G. [Paper], Alternating Currents of very High 

Frequency 28 655 

, Award of Students' Premium to (1899) 28 639 

Royal Institution, Lecture delivered at, by Nikola Tesla 21 51 

Rules for Local Sections 29 944 946 

Rules for the Begulation of the Wiring of Premises 

for Connection to Public Supply Mains (J- Pigo) ... 28 122 
Discussion on Mr, Pigg's, Mr. Wordingham's, and Col. 
Crompton's Papers on Wiring Rules : — ^Andrews, J. D. F., 206 ; 
Andrews, O. M., 216; Atkinson, L. B., 203; Ayrton, W. E., 
183, 198, 205, 237 ; Baily, F. G., 217 ; Bathurst, F., 180 ; Berry, 
H. H., 212; Bright, C, 209; Brown, F., 190; Cockburn, A. C , 
220; Cottam, G. H., 205; Crompton, R. E. 175 (in reply to 
discussion on his Paper), 236, 237; Drake, B., 176; Evershed, 
S., 212; Fawcus, W. P. J., 237; Galsworthy, M. H., 189; 
Gawthorp, C. A., 184; Hirst, H., 189; Howard, A. H., 178; 
Human, H., 184; Langridge, L. J., 186; Leach, H. L., 219; 
Lundberg, G. C, 222 ; Mavor, S., 207, 237 ; Mordey, W. M., 
211; O'Gqrman, M., 223; Pigg, J. (in reply), 229; Raphael, 
F. C, 187 ; Raworth, J. S., 201 ; Ruthven-Murray, E. T., 187 ; 
Sheppard, J., 186, 213; Shoolbred, J. N., 208 ; Steinitz, J. J., 
217 ; Swinton, A. A. C, 209 ; Thompson, S. P. (Chairman), 
229; Wallis-Jones, R. J., 187; Webber, Gen. C. E., 178, 237; 
Wordingham, C. H., 176 (in reply to discussion on his Paper), 
231 ; Wright, A., 211. 
Rules, Wiring, Notes on (F, Broadhent). [Newcastle Local Section] 

[See Wiring] 

, , Regulation of (C H. Wordingham) 

, , The Institution (Col. R. E. Crompton) 

Russell, A. — 

[Papers] Capacities of Polyphase Cable s 

„ How Condenser and Choking-Coil Currents Vary with 
the Shape of the Wave of the Applied E.M.F. ... 
„ Note on Resonance with Alternating Currents 

[Dwciwsion] Alternate-Current Measurement 

„ Capacity in Alternate-Current Working 

„ Rapid Variations in Current in Direct-Current Arc 

Russell, A., Award of Premium to (1900) 

, C. N. [DMCt««sio7i], Electric Wiring 

, Earl [DiscMS«ton], Electrical Distribution by the Newcastle-on- 

Tyne Company 

Russell, Stuart A. — 

[Discussion] Alternate Currents 

„ Capacity in Alternate-Current Working 

„ Insulation on Cables 

„ Load Diagrams of Electric Tramways 

„ Specification of Insulated Conductors, &c. 

,, Standardisation of Electrical Engineering Plant ... 

Ruthven-Murray, E. T. [Discussion], Wiring Rules 

Rati Silk- Weaving Factory, Visit to 

Bymer-Jones, J. [Discussion] , Repairs to the South American Com- 
pany's Cable 26 293 



30 


1130 


28 


166 


28 


173 


30 


1022 


29 


154 


30 


596 


30 


919 


30 


438 


30 


276 


29 


863 


25 


122 


21 


499 


21 


259 


30 


433 


30 


695 


21 


316 


21 


219 


29 


325 


28 


187 


29 


202 



68 SAF— SAY TRANSACTIONS. 



s. 

Safety Lamps, Miner's, Electrical (S. F. Walker), [See Miner's] ... 
Sale, Col. M. T. [Dwcuwio/i], Single-Acting High-Speed Engine 
Salomons, Sir David — 

[Papers] Description of a New Form of " Direct-to- Alternating 

Current-Transformer" of very High Frequency... 

„ New form of Portable Photometer. [See Photoineter] 

[Dt.*tciM8to7i] Earth Currents in India 

,, Electric Wiring 

,, Electrical Distribution by the Newcastle-on-Tyne 

Company 

,, Light of the Electric Arc 

„ Magnetic Tester for Measuring Hysteresis in Sheet 

Iron 

„ Portable Photometer [ii^piy] 

Salomons Scholarship, Conditions of Award 

, Awarded to Mr. C. H. C. Woodhouse (1892) 

- Messrs. F. R. Lydall and J. T. Morris (1893)... 

- Mr. E. Hoadley (1894) 

■ Messrs. P. R. Cobb and J. E. Petavel (1895) ... 

■ Mr . E . W. Marchant (1896) 

- Mr. E. E. Tasker (1897) 

• Messrs. T. R. Renfree and H. J. Tomlinson 
(1898) 

• Mr. H. J. Thomson (1899) 

Mr. R. P. Howgrave-Graham (1900) 

- Messrs. J. D. Griffin and H. A. Skelton (1901) 



Sankey, Capt. H. R.- 

[DMCM8«io7i] Electric Light for Railway Purposes 

„ Electric Traction and Tramways 

„ Parallel Working 

,, Single-Acting High-Speed Engine 

Sayer, G. H. [Discussion] , Dublin Corporation Electric Light Scheme 
Sayers, H. M. [Paper] , Calculation of Distributing Systems of Electric 

Traction under British Conditions , ... 

[Discussion] Calculation of Distributing Systems of Electric 

Traction [Reply] 

,, Capacity in Alternate-Current Working 

,, Cost of Electrical Energy 

, , Storage Batteries controlled by Reversible Boosters 

, , Award of Premium to (1900) 

Sayers, R. M., Award of Students' Premium to (1897) 

— , W. B.— 

[Pa2?er8] Arc Lighting from 250- Volt Supply 29 382 

,, On the Prevention and Control of Sparking; Con- 
tinuous-Current Dynamos without Winding on 
the Field Magnets, and Constant-Pressure Dynamos 

without Series Winding 22 377, 421 

,, Appendix to the above Paper 22 435 

,, Reversible Regenerative Armatures and Short- Air- 

Space Dynamos 24 122, 179 
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TRANSACTIONS. SAY— SEL 69 

VOIi. PAGE 

Say era, W. B. {continued) — 

[Discussion] Altemate-Current Transformers ... 21, 707 22 83 

,, Direct-Current versus Three-phase Distrihution ... 30 323 

„ Dynamos 26 679 

,, Electricity Supply 30 115 

,, Prevention and Control of Sparking [Reply] ... 22 421 

,, Beversible Regenerative Armatures [Reply] ... 24 179 

„ Rotatory Converters 27 728 

,, Use of Electricity in Coal Mines 30 878 

, , Award of Institution Premium to (1893) 22 573 

Schaflfhausen Power-House, Visit to 29 207 

Water-Power, Utilisation of (A, Amsler), [See Water-Power] 29 176 

Worsted MUls, Visit to 29 202 

Schattner, E. B. [Dtscussion] ^ Frictionless Motor Meter 29 786 

Scholarship, David Hughes. [See Hughes.] 

, Salomons. [See Salomons.] 

Schonheyder, W. [DMcu««ion] , Cost of Electrical Energy 23 489 

Science, Applications of (G. F. Fitzgerald) 29 394 

Scott, E. Kilburn— 

[Paper] Notes on Electric Traction by Three-phase Alternating 

Currents 28 108 

[Discussion] Apparatus for 200- Volt Circuits 27 191 

,, Calculation of Distributing Systems of Electric 

Traction 29 733 

„ Dynamos 26 695 

,, Design of Electric Railway Motors 27 625 

,, Electric Traction Appliances 26 419 

,, Insulation on Cables 30 692 

,, Magnetic Balance for Tests of Permeability ... 27 542 
,, Prevention of Interruptions to Electricity Supply 27 517 
,, Relative Size, Weight, and Price of Dynamo- 
electric Machines 26 170 

„ Report of Swiss Visit 29 244 

,, Rotatory Converters 27 716 

,, Storage Batteries controlled by Reversible Boosters 30 1087 

,, Supersession of Steam- by Electric-Locomotive ... 30 191 

„ Utilisation of Schaffhausen Water-Power ... 29 184 
Screens for Electric and other Apparatus, Transparent Conducting 

(W. E. Ayrton and T. Mather) 23 376 

Seabrook, A. H. [Discussion], Supersession of Steam- by Electric- 
Locomotive 30 183 

Searchlights for Use in Ships of War (C. £. Grove) 29 550 

Secondary (see Storage) Battery Problems {E. J. Wade) 29 460 

. — ^ Batteries, On the Cause of the Changes of Electro-motive Force 

in {J. H. Gladstone a,nd Walter Hibhert). [See Batteries] ... 21 412 

Secretary, Appointment of W. G. McMillan as (1897) 26 723 

, Retirement of F. H. Webb as (1897) 26 723 

, Retiring Pension to „ 26 731 

, The late (Mr. F. H. Webb), Testimonial and Address to ... 27 239 

Segando, E. C. de — 

[Discussion] Cost of Electrical Energy 23 502, 526 

,, Supersession of Steam- by Electric-Locomotive ... 30 174 

Selenium Cell, Notes on a (£. 0. fTaZAjer) 22 143 



60 SEL— SIE TRANSACTIONS. 

VOL. PAOB 

Sellon, II. P.— 

[Paper], Standardisation of Electrical Engineering Plant 29 291, 341 

[DincHMnion] Standardisation of Electrical Engineering Plant 

[Reply] 29 341 

„ The Electrical Power Bills of 1900 ; Before and 

After 30 498 

Sellon, Stephen — 

[DUcuAition] Electric Traction Appliances 26 397 

,, Load Diagrams of Electric Tramways, &c. ... 21 334 

,, Standardisation of Electrical Engineering Plant ... 29 334 

Sennett, A. R. [DiMciiastion], Magnetic Space Telegraphy 27 906 

Shallenberger, 0. B., Obituary Notice of 28 681 

Sharp, Archibald — 

[Dwcax«to;i] Cost of Electrical Energy 23 542 

„ Electric Traction and Tramways 23 737 

Sharp, S. [Discussion^, Electric Traction by Surface Contacts ... 28 259 

Sheardown, P. S., Award of Students' Premium to (1897) 26 719 

Sheppard, J. [/^iscfimoi/], Electric Wiring 25 157 

„ Wiring Rules 28 186,213 

Ships of War, Electrical Equipment of (C. E. Grove) ..'. ... 29 530 
DwcM««W7i .— AUingham, G. C, 612 ; Creak, Capt. E. W., 602; 
Crompton, R. E., 605; Evershed, S., 603; Grove, C. E. (in 
reply), 621; Lawson, A. J., 613; Mackrow, G. C, 620; 
Noakes, L. F., 615 ; Richards, A. E., 608; Swinton, A. A. C, 
611 ; Walker, S. F., 616 ; Wilde, Dr. H., 614. 
Shoolbred, J. N.— 

[Discussion] Apparatus for 200- Volt Circuits 

,, Cost of Electrical Energy 23, 505 

,, Steam Raising and of Electrical Energy ... 

,, Electric Light for Railway Purposes 

,, Electrically Interlocking Railway Signals 

,, Electric Wiring 

,, The Light of the Electric Arc 

,, Single-Acting High-Speed Engine, Ac 

,, Storage Batteries controlled by Reversible Boosters 

,, Utilisation of Water Power 

,, Wiring Rules 28 

Short, M. [DwcMssion], Cost of Electrical Energy 27 

Shunt Box for Galvanometers, A Universal (IV. E. Ayrton and T. 

Mather), [See Galvanometers] 23 

Siemens, Alexander — 

[Papers] Inaugural Address as President 23 

,, Some Experimental Investigations of Alternate Cur- 
rents. [See Alternate] 

,, Explanatory Remarks on the above Paper 

[Discussion'] Capacity Measurements of Long Submarine 

Cables 

,, Distribution of Power by Alternate-Current Motors 

,, Electric Light for Railway Purposes 

,, Lighting of the City of London 

,, Electrical Transmission of Power from Niagara ... 

,, Experimental Investigation of Alternate Currents 

[Reply] 21 2U 
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TRANSACTIONS. SDE— SMI 61 

VOL. PAGE 

Siemens, Alexander {continued) — 

[Discusfion] Magnetic Tester for Measuring Hysteresis in Sheet 

Iron 24 418 

Parallel Working 23 314 

The Prevention and Control of Sparking, <&c. ... 22 417, 431 

Single- Acting High-Speed Engine 

Specification of Insulated Conductors, <!^c 

Supersession of Steam- by Electric-Locomotive ... 

Testing the Magnetic Qualities of Iron 

Utilisation of Water Power 

, , In Proposing Vote of Congratulation to Electrical 

Engineers, B.E., on return from Active Service 

Siemens, Dr. Werner von. Announcement of the Death of 

and Halske*s Conditions for Satisfactory Telephone Exchange 

Working 30 85 

Signals on Bailways, Electrically Interiocking the Block 

and Mechanical (F. T, Hoiiins) 26 37 

Discussion .-—Addison, Col. O. W., 125 ; Goodenough, H. T., 
145; HoUins, F. T. (m reply), 149; Ireland, T., 137; Lang- 
don, W., 83, 116 ; Leonard, W., 147 ; McMahon, P. V., 144 ; 
Mance, Sir Henry (President), 79, 159 ; Marindin, Major F. A., 
116; Shoolbred, J. N., 139; Spagnoletti, C. E., 128, 143; 
Webber, General C. E., 140; Weekes, R. W., 144; Winter, 
W. H., 135, 142 ; Wyles, F., 80. 
Sillar, G. C. [Discussion], Electric Traction by Surface Contacts ... 28 265 
Sinclair, A. [Discussion], The Problems of Commercial Electrolysis ... 21 585 

, Dane — 

[Paper] Telephone Exchanges and their Working 25 300, 372 

[Discussioti] Magnetic Space Telegraphy 27 947 

,, Telephone Exchanges and their Working [Reply] 25 372 

„ Trunk Line System in Great Britain ... 25 654, 667 

,, Telegraphs and Telephones at the Paris Exhibition 30 99 

Single-Acting High-Speed Engine for Central-Station Work, Recent 

Development of (Mark Robinson), [See Engine] 24 434 

Size, Weight, and Price of Dynamo-electric Machines, Relative (Ernest 

Wilson). [See Dynamo] 

Skelton, H. A., Award of Salomons Scholarship to (1901) 

Sleigh, J. P. [DwcM««io?i], Wiring Rules 

Smith, B., Obituary Notice of * 

, E. Wythe— 

[Discussion] Accumulator Traction 

, , Cause of Changes of E .M.F. in Secondary Batteries 

Smith, M. Holroyd— 

[Discussion] Accumulator Traction 

„ Electric Traction and Tramways 

,, Electric Traction Appliances 

Smith, R. H.— 

[Discussion] Accumulator Traction 

,, Cost of Electrical Energy 

,, Cost of Steam Raising and of Electrical Energy ... 

„ Design of Electric Railway Motors 

,, Electric Locomotives, Ac 

,, Electric Traction by Surface Contacts 
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22 317, 344 
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Smith, W. S. [DiKcuimioH], Capacity Measurements of Long Sub- 
marine Cables 28 510 

Snell, Albion T. [Pa2)er] Distribution of Power by Alternate-Current 

Motors ... 22 280 

[D'mcufsion] Distribution of Power by Alternate-Current Motors 

Uieply} 

,, liilectric Traction Appliances 

,, Electric Wiring 

,, Load Diagrams of Electric Tramways 

,, Prevention and Control of Sparking, &c 

,, lleversible Regenerative Armatures, and Short Air- 

Space Dynamos 

,, Use of Electricity in Coal Mines 

Snell, J. F. C— 

[DiKcuHtiion'] Cost of Electrical Energy 

,, Pligh-Yoltage Lamps 

,, Standardisation of Electrical Engineering Plant... 

Solomon, M., Award of Students' Premium to (1898) 28 638 

Somerville, G. J. [7>i.sc//«Kiow] , Telephone Exchanges 25 370 

South African Society of Electrical Engineers, in reference to Death 

of Dr. John Hopkinson 27 691 

South American Company's Cable off Cape Verde, Some Repairs to, 

in 1893 and 1895 (H. Benest). [See Submarine Cable] 26 209 

Sowter, W. J. Unwin--[7>>i«c"Mi>«io«], Polyphase Equipment of Factories 30 1012 
Spagnoletti, C. E. — 

[Discussion] Electrically Interlocking Railway Signals ... 26 128,143 

,, Railway Telegraphs 25 413 

Sparking, Prevention and Control of ; Continuous-Current 
Dynamos without Winding on the Field Magnets; 
and Constant-Pressure Dynamos without Series Winding 

(jr. B. Sayers) 22 377 

Discussion: — Ayrton, W. E., 409; Chamen, A., 417; 
Crompton, R. E., 419; Forbes, George, 415, 426; Housman, 
R. H., 399 ; Mavor, Henry A., 441 ; Mordey, W. M., 403, 418 ; 
Preece, Sir W. H. (President), 432 ; Sayers, W. B. (in reply), 
421; Siemens, Alexander, 417, 431; Snell, Albion T., 414; 
Swinburne, J., 397, 420; Thompson, S. P., 394; Trotter, 
A. P., 421 ; Walker, Sydney F., 404. 

Appendix to the above Paper 

Sparkless Reversal in Dynamos (H. N. Allen) 

Sparks, C. P.— 

[Discussion] Alternate-Current Transformers 

Capacity in Alternate-Current Working 

Distribution of Power by Alternate-Current Motors 

Parallel Working 

Polyphase Sub-station Machinery 

Testing the Magnetic Qualities of Iron 

, , Exhibition of Brown, Boveri & Co's. Motors 

Sparks, J. Noel [Discussion]^ Electro-chemical Treatment of Ores ... 
Special General Meetings of Members, Alteration of Articles of Asso- 
ciation by 

- only— June 15th and July 6th, 1896 



- Meeting of Members and Associates — July 6th, 1896 . 
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TRANSACTIONS. SPE— STO 63 

YOIi. PAGE 

Specific Inductive Capacity of Dielectrics 30 666 

Bpeirs, G. W. [Discussion], Electrolytic Process for the Manufacture 

of Parabolic Reflectors 27 111, 113, 114 

Spiez, Visit to Kander Power-House at 29 212 

Sprague, Frank IDiscussion] , Supersession of Steam- by Electric- 
Locomotive 30 175 

Standard Frequency (L. B. Stillwell) 28 364 

, Report by Committee on Uniformity 28 272 

Standardisation of Electrical Engineering Plant (R. Percy 

Sellon) 29 291 

Discussion: — Addenbrooke, G. L., 330; Andrews, L., 324; 
Ayrton, W. E., 333 ; Bathurst, F., 339 ; Birks, L*., 327; Black- 
burn, A. B., 305; Bright, C, 337; Crompton, R. E., 304; 
Esson, W. B., 319, 334 ; Evershed, S., 322 ; Ferranti, S. Z. de, 
312 ; Geipel, W., 340 ; Grove, C. E., 331 ; Hammond, R., 311 ; 
Johnson, E. H., 307; Kingsbury, J. E., 336; Levin, A. E., 
329; Lewis, J. Slater, 306; Raworth, J. S., 307 ; Robinson, 
Mark, 309 ; Russell, S. A., 325 ; Sellon, R. P. (in reply), 341 ; 
SeUon. S., 334 ; Snell, J. F. C, 337 ; Webber, General C. E., 
313, 315. 

Stansstad-Engelberg Electric Railway, Visit to 29 221 

Steam Locomotive, Supersession of by Electric Locomotive (W. 
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Power, Application of, to Generation of Electric Energy 

{J, S. Raicorth), [Manchester Local Section] 

Raising, Cost of (J, Holliday), [See Cost] 

Steam, C. H.— 

[Dwcu^^ton] Apparatus for 200-yolt Circuits 

,, High-Voltage Lamps 

Steele, L. J.— 
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Iron 

,, Testing the Magnetic Qualities of Iron 
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[See 'Traction] 

Steering Engines, Electrical (C £. Grov«) 

Steiger, Alph., Utilisation of Water Power, especially with a Small 
Fall, with some Examples of Plants for the Gene- 
ration of Electrical Energy 

, , Reply to Discussion on this Paper 

Steinitz, J. J. [Dwcumoii] , Wiring Rules 

Stelje's Type- Writing Telegraph, Demonstration by W. T. Goolden 
Stevenson, C. A. — 

[Discussion] Magnetic Space Telegraphy 

,, Wireless Telegraphy 

Stewart, A. [Disc it^sio/i] , Electric Driving 

Stillwell, L. B., Note on Standard Frequency 

Stockall, W. H. [Discussion], Electrical Time-Service 

Storage Battery Problems (E. J. Wade), [See Battery] 

Batteries Controlled by Reversible Boosters (J. S. Highfield). 

[^oe Batteries] 30 1040 

, Use of, in connection with Electric Tramways (G. A, 

Qrindle), [Manchester Local Section] 30 1098 
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Stothert, J. K. [DUcmHion'] , Light of the Electric Arc 

Stromeyer, C. E. [BUcmaion'], Cost of Steam Raising and of Electrical 

Energy 

Student-Reporters, at Paris Exhibition 
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Submarine Cables, Repairs to (F. A. Hamilton) 

Submarine Cable, Bepairs to the South American Com- 
pany's, off Cape Verde in 1893 and 1895 (H. Benent) ... 26 
Discussion: — ^Benest, H. (in reply), 304; Bright, C, 260; 
Buchanan, J. Y., 252 ; Donovan, H. C, 275 ; Goodsall, Capt., 
277, 288; Gray, R. K., 283; Lugar, Capt., 280; Mance, Sir 
Henry (President), 301; Milne, J., 288; Morton, Capt. D., 
298; Parson^, E. W., 289 ; Preece, Sir W. H., 267 ; Rymer- 
Jones, J., 203; Thomson, Capt. A. S., 276; Warren, T. 
Bruce, 296 ;Webb, E. March, 270; Wharton, Admiral W. J. L., 
255 ; Wilkinson, H. D., 299 ; Wilson-Barker, Capt., 273. 
Submarine Cable Working, Disturbance of, by Electric 
Tramways (^. P. Trover) 26 

Discussion: — Ayrton, W. E., 521; Bright, C, 515; Forbes, 

G., 529 ; Gadsby, C. H., 519, 529 ; Luke, P. V., 518 ; Mance, 

Sir Henry (President), 530; Preece, Sir W. H., 517 ; Winter, 

C. E., 630. 

Submarine Cables, Long Capacity Measurements of 

{J, Elton Young) 28 

Discussion : — ^Bright, C, 496 ; Dearlove, A. L., 501 ; Murphy, 
W. J.., 489, 495, 503 ; Siemens, A., 491 ; Smith, W. S., 501 ; 
Taylor, F. A., 600; Thompson, S. P. (Chairman), 501, 507. 

Substation Machinery, Polsrphase ; Some Notes on (A. c. 

Eborall) 30 

Discussion: — Carus- Wilson, C. A., 760; Cruise, E. G., 761; 
Eborall, A. C. (in reply), 766; Edwards, F. J., 763; Esson, 
W. B., 758; Ferranti, S. Z. de, 757; Field, M. B., 753; 
Leach, H. L., 763; Leake, H. C, 764 ; Patchell, W. H., 762 ; 
Sparks, C. P., 763 ; Thompson, S. P., 755 ; Wilson, E., 765. 

Sullivan, H. W. [Discussion], Wireless Telegraphy 28 

Sulman, H. L. [Discussion] , Electro-chemical Treatment of Ores 27 70, 7^ 

Sulzer Bros., Visit to Works of 29 

Summers, C. H., Obituary Notice of 28 

Sumpner, W. E. — 

[Dwcu8«iow] Alternate-Current Transformers 21 

„ Light of the Electric Arc 21 

,, Polyphase Equipment of Factories 30 

,, Testing and Working Alternators 22 

Supply, Electricity (PT. ^. C/taw^n). [See Electricity] 30 

Supply, Electricity, Prevention of Interruptions to 

(L. Andrews) 27 

Discussion: — Andrews, L. (in reply), 519; Bathurst, F., 

614; Chattock, R. A., 509; Lawson, A. J., 510; Raphael, 

F. C, 611 ; Raworth, J. S., 506 ; Scott, E. K., 517 ; Thompson, 

S. P. (Chairman), 617 ; Weekes, R. W., 516. 

Sopplj, Electricity (Public), Method of Charging for {W, W, Lackie) 29 

Surface Contacts, 'Electric Traction by (M. T^alkerV l^^^ TTact\ou\ 7& 
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,, Design of Electric Railway Motors 27 628 
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,, Locomotives 28 632 

,, Tramways 27 480 
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, , Electrolytic Process for the Manufacture of Para- 
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,, Experiments on Alternate-Current Arcs by Aid of 

Oscillographs 28 468, 474 
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,, Hissing of the Electric Arc 28 431, 450 

,, Magnetic Balance for Tests of Permeability ... 27 539 

,, Magnetic Space Telegraphy 27 851 

,, Problems of Commercial Electrolysis 21 576 

,, Registration of Small Currents 27 571 

, , Elected Honorary Member (1900) 29 692 
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Electrical Engineers, R.E., who fell whilst on Active Service 30 305 
Swinburne, James [Paper] , The Problems of Commercial Electrolysis. 

[See Electrolysis] 21507,588 

[X)wciMsion] Alternate Currents 21 241 

„ Alternate-Current Transformers 21 694 

„ Aluminium as an Electrical Conductor 30 360 

Apparatus for 200- Volt Circuits 27 161 

„ Calculation of Distributing Systems of Electric 

Traction 29 734 

,, Capacity in Alternate -Current Working 30 408 

„ Causeof Changes of E.M.F. in Secondary Batteries 21 455 

„ Distant Electric Power Transmission 29 666 

„ Distribution of Power by Alternate-Current Motors 22 324, 336 

„ Dynamos 26 613 

,, Electrical Transmission of Power from Niagara ... 22 565 

Electrolysis of Gold 24 266 

„ Insulation on Cables 30 684 

„. Light of the Electric Arc 21 384 

,, Load Diagrams of Electric Tramways, &c. ... 21 339 

,, Magnetic Balance for Tests of Permeability ... 27 538 

Oil as an Insulator 21 288 

„ Prevention and Control of Sparking, &c 22 397, 420 

„ Problems of Commercial Electrolysis [1?<'/>Z?/] ... 21 588 

„ Registration of Small Currents 27 569 

Report of Swiss Visit 29 235 

„ Rotatory Converters 27 701 

„ Specification of Insulated Conductors, &c. ... 21 225 

„ Storage Battery Problems 29 510 

„ Testing and Working Alternators 22 177 
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Oil as an Insulator 21 267 
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Wireless Telegraphy 28 305 

Wiring Ilules 28 209 
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Swiss Locomotive Works, Visit to 29 201 

Visit, Exhibition of Photographs ... ... 29 37 

Switch-Board, Telephone-, Origin and Development of {J. E. Kings- 
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234; Scott, E. K., 244 ; Swallow, M. G. S., 231 ; Swinburne, J., 235; 
Trotter, A. P., 253. 

, Visit to, Report of Meeting in Ziirich 29 175 

Sykes, J. R. [Discussion'], Dublin Corporation Electric Light 

Scheme 30 543 

Synchronising of Alternators {M. R. Gardner and R. P. Howgrave- 

Graham) 28 685 
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Tarrant, Kenneth J. [Discitssfon] , Electric Wiring 

Tasker, E. E., Award of Salomons Scholarship to (1897) 

, , Award of Students' Premium to (1898) 

Tasker, Howard. — 

[Discussion] Electric Lighting of the City of London 

„ Electric Wiring 

Tavaria, H. K., Obituary Notice of 

Taylor, A. M.— 

[Discussum] Calculation of Distributing Systems of Electric 

Traction 

, , Design of Electric Railway Motors 

„ Electric Locomotives 

,, Polyphase Equipment of Factories 

„ Supersession of Steam- by Electric-Locomotive ... 

Taylor, C. Percy, Award of Institution Premium to (1896) 

, , S. Beeton, and J. M. Barr [Paper] , Experimental 

' Tests on the Influence of the Shape of the 
Applied Potential Difference Wave on the Iron 
Losses of Transformers 
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Taylor, F. A. [Discussion], Capacity Measurements of Long Sub- 
marine Cables 

, F. H. [Diact^ston] , Electric Wiring 

Teed, F. L. [Discussion], Electro-chemical Treatment of Ores 
Telegraph, The First Practical — viz., between Euston and Camden 

Town {Sir W, H. Preece) 26 633 

Telegraph Line, Best Besistance for the Beceiving Instru- 
ment on a Leaky {W. E. Ayrton and C. S. Whitehead) ... 23 327 
Discussion: — ^Ayrton, Professor W. E. (in reply), 373; 
Granville, W. P., 370; Hughes, Professor, 370. 

Telegraph Line, Lightning on the, in India (P. V. Luke) 

Lines, Daily Insulation Testing of (Sir W. H. Preece) 

, Multiplex, Eowlands, at Paris Exhibition (J. Gavey) 

, Photo-Autographic, Virdg and Pollak's, at Paris Exhibition 

(eT". Gavey) 

, Type-Writing, Stelje's {W. T, Goolden) 

Telegraphone, Poulsen's (J. Gavey) 

Telegraphs and Telephones at the Paris Exhibition 

(J. Gavey) 30 73 

Disctusion: — Gavey, J. (in reply), 101; Hammer, W.J., 

95; Heaviside, A. W., 97 ; Kingsbury, J. E., 99 ; Preece, Sir 

W. H., 93; Roberts, M. F., 96; Sinclair, D., 99; Thompson, 

&. P., 101. 

Telegraphs, Field, with the Chitral Belief Force, 1895 {F. E, 

J)emp$Ur) ^3b ^S3ff^ 
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Telegraphs, Railway, with Special Reference to Recent 

Improvements (ir. Langdm) 25 2 

Dwntiwriaii .—Bright, Charles, 418; Clement, A. F., 438; 
Fletcher, G. E., 428; Goldstone, C, 413; Hampson, Stnart, 
426 ; Hollins, F., 422 ; Langdon, W. (in reply), 440 ; Leonard, 
W., 427; Spagnoletti, C. E., 413; Treuenfeld, R. von Fischer, 
420; Wyles, F., 412. 

Telegraphy, iEtheric (Sir W. H. Preece), and ... 27 I 

Telegraphy by Magnetic Induction (S. Evershed) 27 

DuciMttion : — (See Discussion on Improvement* in Magnetic 
Space Telegraphy). 

Telegraphy, Magnetic Space, Improvements in (Oliver Lodge) 27 

DwcMMMm .—Adams, A. J. S., 960; Ayrton, W. E., 912; 

Brett, Capt. W. P., 944 ; Bright, C, 955 ; Brown, A. C, 948 ; 

Evershed, S., 887, 924, 963 ; Fleming, J. A., 899; Granville, 

W. P., 938 ; Lodge 0. (in reply), 851, 916, 924, 961 ; Mance, 

Sir H., 905; Preece, Sir W. H., 849, 897; Sennett, A. R., 

906; Sinclair, D., 947; Stevenson, C. A., 950; Swan, J. W. 

(President), 851; Webber, General C. E., 903; Whitehead, 

C. S., 904. 

Telegraphy, Wireless (G, Marconi) 28 

Dwctwaion .—Brett, Capt. W. P., 295 ; Brown, A. C, 305 ; 

Carter, E. T., 304 ; Evershed, S., 294 ; Fleming, J. A., 291 ; 

Gavey, J., 300; Granville, W. P., 295, 304; Kennedy, Capt. 

J. N. C, 296 ; Marconi, G. (in reply), 311 ; Miller, L. B., 305 ; 

Murray, E., 293; O'Gorman, M. 303; Perry, J. (Chairman), 

291, 297; Stevenson, C. A., 306; Sullivan, H. W., 294; 

Swinton, A. A. C, 305; Thompson, S. P. (Chairman), 309; 

Vyvyan, Capt., 296. 

Telegraphy, Wireless, at the Paris Exhibition (J. Gavey) 30 

, , Wilkins's 27 

Telephone Exchanges and their Working (Dane Sinclair) ... 25 

Discmsum : — Addenbrooke, G. L., 364 ; Binswanger, G., 358 ; 
Hawes, F. B. O., 367; Kingsbury, J. E., 350; Mance, Sir 
Henry (Chairman), 378; Preece, Sir W. H., 360; Sinclair, 
Dane (in reply), 372 ; Somerville, G. J., 370. 

Telephone Eeoeiver, Direct-Current Arc as (W. Duddell) 30 

Service Committee, Report of ... 28 

Telephone Switch-Board, Origin and Development of the 

(J. E. Kingsbury) « ... 24 

Discussion: — ^Addenbrooke, G. L., 66; Aitken, W., 71; 
Calder, A., 66; Clay, C. B., 70 ; Crompton, R. E. (the Presi- 
dent), 75 ; Gill, F., 78 ; Hawes, F. B. 0., 64 ; Holmes, P., 74 ; 
Kingsbury, J. E. (in reply), 80 ; Langdon, W., 61 ; Latimer, 
F. D., 76; Lorrain, J. G., 72 ; Phillips, C. J., 61. 

Telephone Transmitter, Difect- Current Arc as (W. Duddell) 30 

Telephone Trunk Line System in Great Britain, The 

(J. Gavey) 25 

Disctission: — Ayrton, W. E., 668 ; Gavey, J. (in reply), 657, 

674 ; Kingsbury, J. E.,657 ; Mance, Sir Henry (the Chairman), 

657, 680; O'Gorman, M. J. P., 660; PhUlips, C. J., 660; 

Preece, Sir W. H., 672 ; Sinclair, Done, ^54, ^^1 \ ^^^Vixi, 

Campbell, 661 ; Webber, Gen., 662. 
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(J. A. Ewing) 24 398 

DMcti«»ton ;— Ayrton, W. E., 413; Bailey, F. G., 420; 
Esson, W. B., 420 ; Ewing (in reply), 424 ; Ferranti, De, 419 ; 
Fleming, J. A., 411; Forbes, George, 415; Foster, G. Carey, 
412; Salomons, Sir David (the Chairman), 410; Siemens, A., 
418 ; Steele, L. J., 423 ; Trotter, A. P., 422. 
Testing and Working of Alternators (W. M, Mordey), [See 

Alternators] 

the Magnetic Qualities of Iron (Gishert Kapp) 

Tesla, Nikola [Paper] , Experiments with Alternate Currents of High 

Potential and High Frequency 
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Thomas, Eustace — 

[DuciMnon] Alternating-Current Induction Motor 
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,, Applications of Electricity in Medical and Surgical 

Practice 

,, Capacity Measurements of Long Submarine Cables 28 501, 507 

,, Distant Electric Power-Transmission 

,, Dynamos 
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,, Intercommunication in Bailway Trains 

,, Traction and Tramways 
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[Dwcw««ton] Problems of Commercial Electrolysis 21 

„ Helative Advantages of Alternating- and Con- 
tinuous-Current Electricity Supply 30 

,, Relative Size, Weight, and Price of Dynamo- 
Electric-Machines 26 

,, Reversible Regenerative Armatures and Short Air- 

Space Dynamos 24 

,, Rotatory Converters [J?epZy] 27 

, , Telegraphs and Telephones at the Paris Exhibition 30 

,, Testing and Working Alternators 22 139, 

,, the Magnetic Qualities of Iron ,23 

,, Utilisation of Schaflfhausen Water-Power 29 

,, of Water-Power • 25 

,, Wehnelt Interrupter 28 

,, Wireless Telegraphy 28 

Wiring Rules 28 229, 

—, , In Reference to the Death of Prof. G. F. Fitzgerald ... 30 

Thomson, Captain A. S. [Discussion] , Repairs to the South Ameriean 

Company's Cable 26 

, H. J.; Award of Salomons Scholarship to (1899) 28 

Three-phase Alternating Currents, Electric Traction [E. K. Scott) ... 28 
Three-phase and Direct-Current Distribution, Relative Advantages of 

for Small Installations (H, A. Earle). [See Distribution] ... 30 
Threlfall, R. [Discttssion] , Capacity in Alternate-Current Working ... 30 

Thun-Burgdorf Electric Railway, Visit to 29 

Tidd, E . G. [Discussion]^ Method of Charging for Public Electricity Supply 29 

Time Service, Electrical (F.Hope-Jones) 29 119, 

DMct*««ion ;— Acland, Capt. F. E. D., 148; Ayrton, W. E., 
147 ; Bateman, A. H., 145 ; Ellis, W., 149; Frodsham, G. W., 
147 ; Harrison, H. T., 143 ; Hope-Jones, F. (in reply), 151, 287 ; 
Lund, A. J., 141 ; Puttkammer, C, 286 ; Raworth, J. S., 144 ; 
Stockall, W. H., 145; Thompson, S. P. (President), 146, 153: 
Worthington, E., 146. 

Tomlinson, H. J., Award of Salomons Scholarship to (1898) 28 

Tools, Machine, Application of Electric Power to (C. B. Nixon) ... 30 
Tools, Machine-, Electrically-Driven ; and their Advantages 
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I>Mcw««ion ;— Bigland, H. H., 563; Broadbent, F., 561; 

Dobbie, R. S., 562; Heaviside, A. W., 664; Moir, A., 560; 

Ralph, G. (m reply), 666 ; Rossignol, A. le, 664 ; Turnbull, C. , 561. 

Traction, Accumulator, on Bails and Ordinary Boads 

(L. Epstein) 26 

Discussion :—A.yTton, W. E., 686, 689; Bell, J. R., 760; 
Brown, J., 714; Carter, E. Tremlett, 686, 710; Crompton, 
R. E., 677; Dickinson, A., 761; Epstein, L. (in reply), 767; 
FitzGerald, D. G., 743; Hall, Cuthbert, 706 ; Harrison, H. T., 
764; Manby, E., 676, 687; Mance, Sir Henry (President), 
716, 766; Manville, E., 682, 685, 686; Mavor, S., 686; 
Parker, T., 699; Raworth, J. S., 708; Smith, E. Wythe, 757 ; 
Smith, Eolroyd, 710; Smith, R. H., 761; Swan, J. W., 708; 
WaUia- Jones, B, J., 748; Warden-8teven8, ^. 3., ^^^ 
Webber, General, 678 ; Wilson, Ernest, 70^. 
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Discussion :—AjTtony W. E., 260; Carter, E. T., 265; 
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Lawson, A. J., 262; Sharp, S., 269; Sillar, G. C, 265; 
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Tratotion hy Three-phase Alternating Currents (jEJ. Jl. /S'co«) 28 108 
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imder British Conditions (H. M. Sayers) 29 692 
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McMahon, P. V., 735; Quin, R. C, 735; Sayers, H. M. (in 
reply), 739; Scott, E. K., 733; Swinburne, J., 734; Taylor, 
A. M., 729; Thomas, E., 731; Trotter, A. P., 738; Webber, 
General C. E., 736 ; Wood, R., 737. 
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Discussion : — ^Baylor, A. K. (in reply), 426 ; Brown, C. E. L., 
424 ; Dawson, Philip, 386 ; Edmunds, Henry, 422 ; Gadsby, 
C. H., 405; Geipel, W., 417; Grove, C. E., 405; Mance, Sir 
Henry (President), 431; Parshall, H. F., 410; Preece, Sir 
W. H., 401, 416; Raworth, J. S., 387, 421; Rice, E. W., jun., 
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Canada, Notes on (H. D. Wilkinson) 23 562, 630 

TFiaction, Electrical Steep-Grade, in Europe (C. s. du Riche 

PreUer) 23 684 

Discussion on the above three Papers : — Childs, Arthur E., 
740; Dallas, J. D., 739; Dawson, Philip (in reply), 762; 
Dickinson, Alfred, 742; Ferranti, S. Z. de, 735; Geipel, 
William, 748; Jenkin, B. M., 749; Keith, N. S., 696; Lea, 
F. B., 725; Lundberg, G. C, 744; McGraw, J. H., 727; 
Parshall, H. F., 699 ; PreUer, C. S. du Riche (in reply), 770 ; 
Robinson, Foley, 724; Robinson, Mark, 697; Sankey, Capt., 
701 ; Sharp, A., 737; Smith, Holroyd, 705; Thompson, S.P., 
729 , Wain, W. J. Carruthers, 732 ; Webber, General C. E., 
728 ; Wilkinson, H. D. (in reply), 754. 
Tractive Resistance in Tunnels (P. F. McMahon), [See Locomotives ^ 

Electric] 28 508 

Training of Electrical Engineers (J. T. Nicolson). [Man- 
chester Local Section] 30 773 

Discussion :— Gee, W. H., 790; Guy, A. F., 788; Hopkin- 
son, E., 790; Joyce, S., 792; Lees, C. H., 789; Nicolson, 
J. T. (m reply), 792; Rhodes, W. G., 786; Wilson, W., 786; 
Wordmgham, C. H., 787. 

Tramway Rails, Electric Welding of (R. J. Wallis-Jones) 27 642 

Tramways, Electric, Disturbance of Submarine Cable Working by 

• (A, P, Trotter). [See Suhmarine] 'iA ^<5^^. 

, Generation of Electrical Energy for {J. S. Ra^ocyrtVC^ 'i^^ ^"^ 

Tnmwaya, Electric^ in the United States aivd C.«uTi«-^«^ v;H-. li. 

miAinson) ... ... ^?i. ^^^.^^^ 
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Tramways, Electric, Earth Eetums for {H. F. Parghaii) ... 27 440 
Tramways, Electric, Note on (Major p. Cardew), and ... 27 456, 460 

Tramways, Electric, Note on Betum Feeders for U. P. 

Trotter) 27 457 

DiscuMHiou on above three Papers: — Ayrton, W. E., 471; 
Cardew, Major P. (in reply), 484 ; Gadsby, C. H., 464 ; 
Heaviside, A. W., 467 ; Lawson, A. J., 468 ; Murphy, W., 
467 ; Parshall, H. F. (in reply), 482 ; Perry, J., 468 ; Swan, 
J. W. (President), 480; Thompson, S. P., 474; Wood, W., 
480; Wordingham, C. H., 478. 

Tramways, Electric, Load Diagrams, and the Cost of 

Electric Traction (A. Iteckeuzaun) 21 293 

Disc iLsxion :—BAker, Graff, 312; Blackwell, R. W., 327; 
Condict, G. H., 330; Crompton, K. E., 336; Dolby, E. R., 

318 ; Jai-man, A. J., 332 ; McMahon, P. V., 309 ; Manville, E., 

319 ; Reckenzaun, A. (in reply), 340 ; Russell, Stuart A., 316; 
Sellon, Stephen, 334; Snell, Albion T., 322; Swinburne, 
James, 339; Trotter, A. P., 337; Volk, Magnus, 311; 
Willans, P. W., 337. 

Tramways, Electric, Use of Storage Batteries in connection with 

(a. A. Grindle) 30 1098 

Tramways, Generation of Electrical Energy for (J. s. Rawarth) 26 432 
Discussion: — Carter, E. Tremlett, 471; Clirehugh, S. V., 
487 ; Crompton, R. E., 481 ; Gadsby, C. H., 484 ; Garcke, E., 
485 ; Geipel, W., 470, 485 ; Grove, C. E., 483 ; Lawson, A. J., 
489 ; McMahon, P. V., 482 ; Mance, Sir Henry (the President), 
500 ; Morse, Sydney, 488 ; Perry, J., 481 ; Ra worth, J. S. (in 
reply), 493; Robinson, Mark, 491; Warden-Stevens, F. J., 
489 ; Wordingham, C. H., 486. 

"Transformer (Direct-to-Alternating Current-)" of very High Fre- 
quency, Description of New Form of [Sir David Salomons) ... 21 709 

Transformers, Alternate-Current, Experimental Besearches 

on (J. A. Fleming) 21 594 

Disctission :— Albright, J. F., 747; Crompton, R. E., 738 
Evershed, Sydney, 705, 708; Forbes, George, 698; Kapp 
Gisbert, 702 ; Mordey, W. M., 727, 740 ; Raworth, J. S., 746 
Sayers, W. B., 707 ; Sumpner, W. E., 740 ; Swinburne, James, 694. 

(continued Discussion) ^. 22 2 

Ayrton, W. E., 78; Fitzgerald, G. F., 2; Fleming, J. A 
(in reply), 84 ; Haycraft, H. C, 19 ; Kennedy, A. B. W., 27 
Perry, John, 13; Preece, Sir W. H. (the President), 114 
Sayers, W. B., 83; Sparks, C. P., 22; Weekes, R. W., 11 
Wright, Arthur, 24. 

Transformers, Iron Losses of. Experimental Tests on the 
Influence of the Shape of the Applied Potential Diffe- 
rence Wave on the (Stanley Beeton, C. Percy Taylor, and 
James Mark Bar r) 25 474 

Discussion: — Ayrton, W. E. (the Chairman), 510; Barr, J. M., 

(in reply), 514; Carter, Tremlett, 509; Evershed, S., 508; 

Fleming, J. A., 502 ; Rhodes, W. G., 506 ; Taylor, C. P. (in 

reply), 516. 
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Transmission, Electrical, of Energy at Genoa {Louis Goichot) ... 22 445 

, Electric, of Power, Distant (G. Forbes). [See Power] ... 29 629 

, Electrical, of Power from Niagara Falls (G. Forbes), [See 

Power] 22 484 

, , of Power in Coal Mines (H, W. Raveiishaw). 

[See Mines] 30 806 

Transparent Conducting Screens for Electric and other 

Apparatus {W, E. AyrUm and T. Mather) 23 376 

Discussion: — ^Ayrton, W. E. (in reply), 388; Crompton, 
R. E., 387 ; Mordey, W. M., 386. 

Treuenf eld, R. Von [Discussion] , Railway Telegraphs 

TroHey-Lines {Blackwell a,nd Dawson). [Bee Traction] 

Trotter, A. P.— 

[Papers] Disturbance of Submarine Cable Working by Electric 

Tramways 

,, Notes on the Light of the Electric Arc [See Arc] 

,, Return Feeders for Electric Tramways 

[Discussion] Alternate-Current Measurement, &c 

,, Applications of Electricity in Medical and Surgical 

Practice 

,, Calculation of Distributing Systems of Electric 

Traction 

,, Hissing of the Electric Arc 

,, Electric Light for Railway Purposes 

,, Light of the Electric Arc [iJepiy] 

,, Load Diagrams of Electric Tramways, &c. 

,, Magnetic Tester for Measuring Hysteresis in Sheet 

Iron 

,, New Form of Portable Photometer 

,, Oil as an Insulator 

,, Prevention and Control of Sparking, &c 

,, Problems of Commercial Electrolysis 

,, Rapid Variations in Current through Direct- 
Current Arc 

,, Report of Swiss Visit 

, , Storage Batteries controlled by Reversible Boosters 
,, Supersession of Steam- by Electric-Locomo- 
tive 

,, Use of Electricity in Coal Mines 

,, Watt-Hour Meter 

, , Award of Premium to (1897) 

Tubes, Copper, Electrolytic Centrifugal Process for the Production of 

(S, Coivper-Coles). [See Electrolytic] 29 258 

Tunnels, Tractive Resistance in (P. V. McMahm). [See Locomotive, 

Electric] 28 508 

Tumbull, C— 

[Discitssion] Electrically-driven Machine Tools 

,, Supersession of Steam- by Electric-Locomotive ... 

,, Wiring Rules 

Twinberrow, J. D. [Discussion], Supersession of Steam- by Electric- 
Locomotive 30 190 

Two-phase Rotary Converter and a Note on the Regulation of Rotary 

Converters (Ernest WUsm) 'ia '^SJS^ 
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VOL. PAGE 

Tyler, E. H. [DUcusHon] , Supersession of Steam- by Electric-Loco- 
motive ' 30 180 

Tyndall, Dr. John, Announcement of the Death of, and Vote of Con- 
dolence with Mrs. Tyndall 22 670 

Type-writing Telegraph, Stelje's (W. T, Goolden) 30 103 
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u. 

Uehlinger, A. {Discussion] , Utilisation of Schaflfhausen Water-Power 

Underground Wires in India, New Danger to (P. V, Luke) 

Uniformity Committee, Interim Report on the Subject of Standard 

Frequency 

United States, Electric Tramways in (H. D. Wilkinson), [See 

Traction'] 
United States and Chicago, Notes of a Trip to, 1893. (Sir 

W. H. Preece) 

Remarks on the above: — Dr. N. S. Keith 

Unwin, P. J. [Discussumjj Electric Wiring 

— '• , W. C. [Di8cv^8ion]y Cost of Electrical Energy 

Utilisation of the Schaffhausen Water-Power (Alfred Amsler) 
[Discussion: — ^Addenbrooke, G. L., 191; Eapp, G., 184; 
Perry, J., 184; PrAsil, F., 186; Scott, E. K., 184; Uehlinger, 
A., 189. 



V. 

Varley, Frederick H. — 

[Diicusium] Oil as an Isulator 

,, Supersession of Steam- by Electric-Locomotive ... 

Variations, Bapid, in Current through Direct-Current Arc (W, 

Duddell). [Secure] 

Vaudrey, J. C. [Discussion], Polyphase Equipment of Factories 

-' , , in Beference to Creation of Birmingham Local 

Section 

Vautin, Claude [Discussion], Electrolysis of Gold 

Vigor, J. H., Award of Students' Premium to (1901) 

Virdg and PoUak's Photo-autographic Telegraph at Paris Exhibition 

(cT". Gavey) 

Volk, Magnus [Discussum], Load Diagrams of Electric Tramways ... 

Von Stephan, Dr., Election of, as Honorary Member 

/ , Announcement of the Death of 

Vignoles, E. B. [Discussion], Mode of Electing Associates 

Voltmeter, Astatic Station (W, E. Ayrton and T. Mather) 

Voltmeter (Three-) Method of Measuring Alternate-Current Power * 

(J. A. Fleming) 21 602 
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"Voltmeters, Method of Compensating, for Voltage-drop in 

Long Feeders (BLB, Field). [Glasgow Local Section.] 30 567 

Discussion: — ^Field, M. B. (in reply) 594 ; Jamieson, A., 591 ; 
Maclean, M., 591 ; McWhirter, W., 693. 
"Volunteers, Electrical Engineer (R.E.), Accepted for Active Service in 

South Africa 29 198 

, Address to Active-Service Contingent, 

by Prof. J. Perry, President ... 30 302 

, in South Africa {Lieut. -Col, R. E. 

Grompton) 30 284 

, List of Active Service (South African) 

Detachment 30 300 



, Reception of, on Return from Active 

Service 30 123, 302 

. Resolutions of Congratulation to 

Active-Service Contingent... 30 217, 303, 345 

, Suggested Formation of Corps ... 25 4 

Vyvyan, Captain [DMct«8t<m], Wireless Telegraphy 28 296 



w. 

Wade, E. J. [Paper], storage Battery Problems. [See Battery'] ... 29 460 

, , Reply to Discussion on his Paper 29 524 

Wain, W. J. Carruthers [IHscmsion']^ Electric Traction and Tram- 
ways 23 732 

Walker, E. O. [Paper^ , Earth Currents in India. [See Earth] ... 22 214, 223 

, , Notes on a Selenium Cell 22 143 

, [2)tsc2««i<m], Earth Currents in India [J?<pZy] ... 22 223 

Walker, M. [Paper] , Electric Traction by Surface Contacts 28 240 

, ; Reply to Discussion on this Paper 28 267 

, , and Lamb, C. G. [Paper] , Instrument for Measuring 

the Permeability of Iron and Steel 30 930 

Walker, P. B., Obituary Notice of 30 1249 

Walker, S. F., Electrical Miner's Safety Lamps 30 815 

[Discussion] Applications of Electricity in Medical and 

Surgical Practice 29 374 

,, Electrical Equipment of Ships of War 29 616 

„ Miner's Safety Lamps [PepZy] 30 884 

,, Transmission of Power from Niagara ... 22 568 

,, Prevention and Control of Sparking, Ac. ... 22 404 

„ Storage Battery Problems 29 520 

„ Storage Batteries controlled by Reversible 

Boosters 30 1086 

Wallis- Jones, R. J. [Paper] , Electric Welding of Tramway Rails ... 27 642 

[Discussion] Accumulator Traction 26 748 

,, Electric Traction Appliances 26 395 

„ Wiring ' 26 116 

Wiring Rules ... ^^^ ^^^ 
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VOL. PAGE 

Walton, A. H. [Disctusion], Supersession of Steam- by Electric-Loco- 
motive 30 170 

War, Ships of. Electrical Equipment of (C. E. Grove). [See Ships] ... 29 530 

Ward-Leonard, H. [DUcussian^f Belative Advantages of Alternating- 

and Continuous-Current Electricity Supply 30 25 

Warden-Stevens, F. J. — 

[Discmsion] Accumulator Traction 26 746 

,, Generation of Electrical Energy for Tramways... 26 489 

Warren, T. Bruce [Dwctwsion], Repairs to the South American Com- 
pany's Cable 26 296 

Water-Power, Schaffhausen, Utilisation of (A. Amsler) 29 175 

Water-Power, Utilisation of, especially with a Small FaU, 
with some Examples of Plants for the Generation 
of Electrical Energy {Aiph. steiger) 25 521 

DUcussum: — Carter, Tremlett, 542; Esson, W. B., 650; 
Geipel, W., 553; Mowat, M., 549; Shoolbred, J. N., 547; 
Siemens, Alexander, 546 ; Steiger, A. (in reply), 555 ; Thomp- 
son, S. P., 562 ; Webber, General C. E., 56L 

Watkinson, W. H. [Dwctiaston], Electric Driving 

Watlington, V., Award of Students' Premium to (1896) 

Watt-Hour Meter (F. HoWen). ISee Meter] 

Wattmeter, Alternate-Current (W^. ilf. If ordej/) 

(Dynamometer-), Method of Measuring Alternate - Current 

Vowei (J. A.Fleming) 21 623 

Wave of the Applied E.M.F., Shape of. Variation of Choking Coil 

and Condenser Currents with (^. iiwsseW) 29 154 

Webb, E. March [Discussion] , Bepairs to the South American Com- 
pany's Cable 26 270 

, P. H. [See Secretary.] 

, , Testimonial and Address to 27 239 

, F. W. [Discussion] y Electric Light for Railway Purposes ... 24 353 
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Webber, Major-Gen. [Paper] ^ Electro-Chemical Treatment of Ores 

containing the Precious Metals 27 38, 92 

, , Notice of Exhibits illustrating Applications of 

Electricity in Paris Exhibition 30 23 

, , Some Notes on the Electric Lighting of the City of 

London 23 120, 194 

[Dwcii^sion] Accumulator Traction ... 26 678 

„ Application of Electricity in Medioal and Surgical 

Practice 29 368 

,, Calculation of Distributing Systems of Electric 

Traction 29 736 

„ Cost of Electrical Energy 

,, Electric Lighting of the City of London [Reply], 

,, Traction and Tramways 

,, ' Wiring 

Electrical Power Bills of 1900 

,, Electrical Transmission of Power from Niagara 

„ Electrically Interlocking Bailway Signals... 

„ Electro-Chemical Treatment of Ores [Reply] 

,, Electrolytic Process for the Manufacture of Para- 

bolic Reflectors ... 
„ Magnetic Space Telegraphy. 
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Webber, Major-Gen. (continued) — 

[DiscusHon] Parallel Working 28 293 

M Standardisation of Electrical Engineering Plant... 29 313, 315 

„ Telephone Trunk Line System in Great Britain ..T 25 662 

,, Utilisation of Water Power 25 561 

,. Wiring Rules r 28 178,237 

, , Reference to the Death of Prof . G. F. Fitzgerald ... 80 511 

Wedmore, E. Basil [Paper] j Simple Method of Analysing Periodic 

Curves 25 224 

, , Award of Students' Premium to (1896) 25 684 

Weekes, R. W.— 

[2>i8cii<n(m] Alternate-Current Transformers 22 11 

,, Dynamos 26 607 

„ Electric Light for Railway Purposes 24 331 

„ Electrical Transmission of Power from Niagara... 22 597 

, , Electrically Interlocking Railway Signals 26 144 

Light of the Electric Arc 21 397 

Parallel Working 23 284 

,, Prevention of Interruptions to Electricity Supply 27 516 

,, Testing and Working Alternators 22 186 

West, J. H., Award of Students* Premium to (1901) 30 1215 

Wehnelt's Electrolsrtic-Contact Breaker {A. A, Campbell 

Swint&n) 28 317 

Discussion : — E. T. Carter, 320 ; A. A. C. Swinton (in reply), 
320 ; S. P. Thompson (Chairman), 320. 
Weight, Size, and Price of Dynamo-Electric Machines, Relative 

{Ernest Wilson), [See Dynamo] 26 160 

Welding, Electric, of Tramway Rails (JR. J. Wallis- Jones), [See 

Tramways] 27 642 

Wells, Lt.-Col. H. L., Obituary Notice of 28 682 

Whalley, A.— 

[Discussion] Capacity in Alternate-Current Working 30 454 

,, Direct-Current versus Three-phase Distribution... 80 323 

,, Specification of Insulated Conductors, (&c. ... 21 229 

Wharton, Admiral, Sir W. J. L. [Discussion], Repairs to the South 

American Company's Cable 26 255 

Whitehead, C. S., and W. E. Ayrton [Paper], The Best Resistance 
for the Receiving Instrument on a Leaky Telegraph 

Line 

, [Discussion], Magnetic Space Telegraphy 

Wightman, R., and C. C. Hawkins [Paper], The Air-Gap Induction 

in Continuous-Current Dynamos 

, , Award of Premium to 

Wilde, Dr. Henry, F.R.S., Election of, as an Honorary Member 

[Discussion] Electrical Equipment of Ships of War 

,, Electrolytic Centrifugal Process for Production of 

Copper Tubes 

, -, Letter to the Council from 



- Benevolent Fund 

• Benevolent Fund, Declaration of Trust 



WiUdns's Wireless Telegraphy 

Wilkinson, H. D. [Paper], Notes on Electric Tramways in the United 
States and Canada ^ 
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Wilkinson, H. D., Supplementary Note on the above Paper 

[DisctLssion] Electric Tramways in America [Reply] 

,, Polyphase Equipment of Factories 

, , Bepairs to the South American Company's Cable 
,, Use of Electricity in Coal Mines 

, , Award of Institution Premium to (1894) 

Willans, P. W. [Dwcttswon], Load Diagrams of Electric Tramways, <fec. 

: — , , Announcement of the Death of ' 

Premium, Foundation of 

-, Award of, to Mr. Mark Bobinson (1897) 
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Williams, A. [Discussion]^ Electrolytic Centrifugal Process for Produc- 
tion of Copper Tubes 

Wilmshurst, T. P. [Discussuynjj Cost of Electrical Energy 

Wilson, Ernest — 

[Papers] A Rotary Converter 28 367 

,, A Two-Phase Rotary Converter, and the Regulation 

of Rotary Converters ... 29 409 

,, Induction Motor 

,, The Relative Size, Weight, and Price of Dynamo- 
electric Machines 

[Discmsion] Accumulator Traction 

Alternating-Current Induction Motor 

Capacity in Alternate-Current Working 

Distant Electric Power Transmission 

Electric Locomotives 

Traction by S urf ace Contacts 

Experiments on Alternate-Current Arcs by Aid of 

Oscillographs 

Induction Motor [Reply] 

Polyphase Sub-station Machinery 

Relative Size, Weight, and Price of Dynamos 

IReply] 

Rotatory Converters 

Storage Batteries controlled by Reversible Boosters 
, and J. Hopkinson [Paper]^ Propagation of Magnetisation in 

Iron 

L. [Paper] f Effect of Governors on Parallel Running of 

Alternators 

, Award of Students' Premium to (1899) 
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, W. [Discussion], Training of Electrical Engineers 

Wilson-Barker, Captain [Discussion], Bepairs to South American 

Company's Cable 26 273 

Wimshurst, J. [Discussion], Applications of Electricity in Medical 

and Surgical Practice 29 367 

, , Explanation of the Experimental Apparatus used to 

illustrate Prof. Hughes's Paper on Oil as an Insulator 21 256 
Winter, C. E. [Discmsion], Disturbance of Submarine Cable Working 

by Electric Tramways 26 630 

, G. K., Obituary Notice of 28 -683 

, , and George B. Winter [Paper], Graphic Method of 

Studying the Behaviour of the Exposed Ends of Broken 
Telegraph Cables, and of Means of Eliminating the Effect 
of Earth Currents, and of Polarisation at the Fault ... 22 348 
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Winter, W. H.— 

[Discussion] Eleotrio Intercommunication in Railway Trains.. 
,, Electrically Interlocking Railway Signals... 

Wireless Telegraphy (G, Marconi). [See Telegraphy] 

at the Paris Exhibition (J, Gavey) 

, Wilkins*s 

Wires, Underground, in India, A New Danger to (P. V. Ltike) 

Wiring, Concentric {Sam,Mav(yr) 

Wiring Question, The Electric (F. Bathurst) 

Discussion: — Addenbrooke, G. L., 119; Andrews, J. D. F., 
112; Antill, B. H., 46 ; Ayrton, W. E., 124; Bathurst, F. (in 
reply), 172; Binswanger, G., 140; Boot, H. L. P., 142; 
Chamen, W. A., 168; Corlett, G. S., 51; Crompton, R. E., 
155 ; Donovan, H. C, 45 : Dykes, A. H., 152 ; Geipel, W., 30, 
62 ; Handcock, H. W., 33 ; Human, H., 146 ; Langdon, W. E., 
43 ; McLean J J. H., 39 ; Mavor, S. (in reply), 187 ; Rawlings, 
W. R., 144; Russell, C. N., 122; Salomons, Sir David (Chair- 
man), 53; Sheppard, J. 157; Shoolbred, J. N., 149; Snell, 
Albion T., 164; Swinton, A. A. Campbell, 48 ; Tarrant, K. J., 
169; Tasker, W. Howard, 161; Taylor, F. H., 159; Thomp- 
son, S. P., 136; Unwin, P. I., 171; Wallis-Jones, R., 116; 
Webber, General C. E., 41. 
Wiring of Premises for Connection to Public Supply Mains, Rules for 

the Regulation of (J. Pigg) 28 122 

Rules, Institution (JR. E, Crompton) 28 173 

; Regulation of (C. JSr. TFordinpftam) 28 166 

, Resolution on Subject of 28 236 

Wiring Rules, Notes on (F. Broadbent) [Newcastle Local Section] 30 1130 
Discussion : — Broa.dbent, F. (in reply), 1156 ; Falconar, 
O. L.,1154; Gott, A. E., 1151; Gowdy, S. H., 1155; Moir, 
A., 1150; Sleigh, J. P., 1156 ; Tumbull, C, 1150. 
Wolfif,C.E.[I>iscit«9ian], Electric Intercommunication in Railway Trains 27 782 
Wood, A. P. [Discussion] Direct-Current versus Three-phase Distribution 30 323 

, L. [Disctission]f Supersession of Steam- by Electric-Locomotive 30 196 

Wood, Reginald [Pop^r], Feeder Machines 27 637 

[Discussion] Calculation of Distributing Systems of Electric 

Traction 29 737 

,, Frictionless Motor Meter 29 784 

,, Storage Batteries controlled by Reversible Boosters 30 1089 

,, Supersession of Steam- by Electric-Locomotive ... 30 187 

.- , W. [Discussion]^ Electric Tramways 27 480 

Woodhouse, C. H. C, Award of Salomons Scholarship to (1892) ... 21 718 

Woods, W., Award of the Institution Premium to (1891) 21 3 

Wordingham, C. H. [Paper], Regulation of Wiring Rules 28 166 

[Discti^mn] Apparatus for 200- Volt Circuits 27 164 

,, Cost of Electrical Energy 27 387 

,, Electric Tramways 27 478 

,, Gereration of Electrical Energy for Tramways ... 26 486 

„ Storage Batteries controlled by Reversible Boosters 30 1078 

,, Training of Electrical Engineers 30 773 

Wiring Rules 28 176,231 

Workshops, Engineering, Advantages of Electrically-driven Machine- 

Tools in {G.Ralph), [See Tools] 30 545 
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Worthington, E. [Digcu9»ion], Electrical Time-Service 29 

Wright, Arthur — 

[Di/tctt««i(m] Alternate-Current Transformers 22 

,, Registration of Small Currents 27 

,, Single- Acting High-Speed Engine 24 

„ Wiring Rules 28 

Wyld, W. [Paper]y Polyphase Equipment of Factories. [Birmingham 

Local Section] 30 

[Discussion'] Direct-Current versus Three-phase Distribution ... 30 

,, Polyphase Equipment of Factories [-RepZy] ... 30 

, Award of Premium to (1901) 30 

Wyles, F.— 

[Discussion] Electrically Interlocking Railway Signals ... 26 

,, Railway Telegraphs 25 
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